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10 fractions of 20 cc each or 200 ciate of 1 cc each? 


Break a given volume into many small fractions, rather 
than a few large ones, and you're bound to get sharper dif- 
ferentiation, higher resolution. 

Stands to reason .. . but how? The manual “‘bird-watching” 
method is tedious enough for a dozen-or-so collections: down- 
right impossible when you need hundreds. 

It's no trick at all though when you mechanize fractiona- 
tion with the Technicon automatic collector. You can run collec- 
tions either by time-flow, or, if utmost resolution is required, by 
drop count. Either way, all you have to do is mount the prepared 
column on the machine, set it for the desired number (up to 200) 
of samples of whatever volume you wish (from a single drop 
up to 28 cc). Then start it and go away. 

Come back hours later (or next morning) and find the job 
all done. Excess material beyond that required for the experi- 
ment is automatically diverted to waste when the machine turns 
itself off on completion of the collection. 


technicon 


There's a lot more you should know about this 
time-and-labor saving instrument. You'll find it 
in a brochure yo: san get by writing 


TECHNICON CHROMATOGRAPHY CORP. 
215 East 149th Street, New. York 51, New York 
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Exclusive combination 
tube 
for photography 


Now helping to chart new frontiers in all fields of 
scientific research, the Leitz Ortholux is universaily 
recognized as the ultimate. in research microscopes. 
In addition to outstanding precision and quality, it 
gives you all the features needed for easier, 
less tiring microscopic observation. To make 
the Ortholux even mere useful, Leitz now 
offers a combination monocular-binocular tube 
which enables you to photograph the microscope 
image without changing tubes. You change instantly 
from microscopic observation to photomicrography. 
All yours in one outstanding instrument— 


Built-in illumination system for 
transmitted or incident light 


Berek double-diaphragm condenser 


Large, square built-in mechanical stage 
with low set drive 
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Low set micrometer fine adjustment | 
on double ball bearings | 
Counter-bal: d coarse focusing 


Another of the famous Leitz Microscopes. . . recognized 
everywhere as the finest microscopes produced anywhere since 1849. 


For further information write Dept. 104SC. 


E. LEITZ, Inc., 468 Fourth Ave., New York 16, N. Y. 


LEITZ MICROSCOPES © SCIENTIFIC INSTRUMENTS *© BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 
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UNITRON PHASE MICROSCOPES ¥ 


Complete phase contrast microsco of revolutionary new 
ign, priced so low that every oratory can now afford 

to use the powerful methods of phase microscopy. 

Indispensable for the study of living cells, tissues, bacteria, micro- 

organisms and other material too transparent to be seen with ordinary 

bright field microscopes. Eliminates the need for staining. Many in- 

dustrial, as well 2s biological, applications. 

@ Can also be used for ordinary bright field microscopy. Model MPE 
allows continuous transition from bright field to phase contrast. 

@ Extremely simple to use. No diaphragm adjustments. 

@ Highest revolving power is obtained. 

@ No special illumination required. 

@ Choice of 4 contrasts: Bright-high, medium and low, Dark-low. 


| MODEL MPE: Magnification 50-1500X. Large 
: research stand with coarse and fine focusing, 


graduated drawtubo, mechanical stage. Rack and 
pinion substage phase condenser. Triple revolving 
nosepiece with phase objectives: 10X, 40X 100X 
(oil immersion). Eyepieces: 5X, 10X, 15X. 


$265 


MODEL MPEA: Magnification 32-600X. Medium 
stand with single focusing control. Substage phase 
diaphragm. Triple revolving nosepiece with phase 
objectives: 4X, 10X 40X. Eyepieces: 8X, 15X. 


only 


Modei is available equipped for only at 
a cost of $198. All microscopes furnished with wooden cabinets and 
accessories. Shipped express collect. 
ALL INSTRUMENTS FULLY GUARANTEED 


Institutions and rated firms shipped on open account; others send check 
with order or 25% deposit, with balance C.0.D. 


Write for illustrated literature to Dept. R-106 


and 


For * Purines and Pyrimidines 
top quality * Phosphorylated Adenosine Compounds 
products * Cozymese 
* Nucleosides and Nucleotides 
— © Nucleic Acids and Metallic Nucleates 
* Sugar Phosphates 
all your key * Glutathione 
biochemical * Naphthoresorcinol 
requirements * Sugars 


* Triphenyl Tetrazolium Chloride 
* Optically Standardized Amino Acids 
* Radioactive Chemicals 


Write for 
our price list 


SCHWARZ LABORATORIES, INC. 
230 Washington Street, Mount Vernon, N. Y. 


DRYING OVEN 


chromatograms. 


™ The Reco 
ELECTRIC 


DESALTER 


CHROMATOGRAPHY 


Amechanical convection oven 
designed for heating paper 


RACKS 


Stainless steel or glass for one | 
dimensional chromatography. 


INDICATOR SPRAYS 
7 For application of indicators to aa 


chromatograms. 
Tan 


All stainless steel spring clips for S\ 
holding chromatograms to glass rods ~~ 


SOLVENT TROUGHS 
—3, For use in chromatocabs 
or one-dimensional racks. 


For the removal of inorganic 
) salts from organic and amino 
| acid solutions to be chromat- 
ographed. 


ALSO AVAILABLE: AG ic tal on 

Densitometers .. . enera! Vatalogu 
for quantitative deter- of the RECO Line of 
mina tons on paper tae 

Ultraviolet Lamps 

Pyrex Disc Chambers 

Mi . Equipment Is 

Ci, Available on Request. 
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American Institute of 


Biological Sciences 


HE American Institute of Biological Sciences, a 
 gabewaas association of organizations which have 
in common an interest in the life sciences, was founded 
in 1948 under the sponsorship of the National Re- 
search Council. The present membership of the AIBS 
includes seventeen member societies, ten affiliate socie- 
ties, and eighteen associates. The total membership of 
the twenty-seven societies exceeds 30,000. 

The current program of the AIBS includes many 
activities of interest and value to biologists. The AIBS 
BULLETIN serves as a forum for the discussion of 
subjects of general interest to biologists. A series of 
provocative articles on the training of biologists is 
now being published. Another series, on the agencies 
which support research in biology, is continuing. As 
a contribution to vocational guidance, leaders in the 
field of biology have been invited to prepare inspira- 
tional “guest editorials,” the first of which will appear 
in the July issue of the BULLETIN. The AIBS Place- 
ment Service is a liaison between biologists and pro- 
spective employers. Plans are well underway for the 
AIBS-sponsored meeting of biological societies to be 
held at the University of Wisconsin on September 
6-10, 1953. The “Bio-Sciences Newsletter,” prepared 
in the AIBS office and distributed by the State De- 
partment throughout the world, carries news of bio- 
logical progress in the United States. Advisory Com- 
mittees on Biology, Biochemistry, and Physiology 
assist the Office of Naval Research in evaluating the 
scientific merit of research proposals in those fields. 
An Advisory Committee on Hydrobiology, also under 
an ONR contract, is preparing a directory of hydro- 
biology stations and personnel. The AIBS and the 
Federation of American Societies for Experimental 
Biology have been called upon to name individuals to 
represent the field of biology on the Scientifie Man- 
power Commission. The first fascicle of the Handbook 
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Acting Executive Editor 


AAAS EDITORIAL BOARD 
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Bentley Glass, Acting Chairman 
Mark H. Adams Kari Lark-Horovitz 
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of Biological Data, entitled “Standard Values in 
Blood,” has appeared in book form, published by the 
W. B. Saunders Company. Other fascicles in the 
series, which will include “Nutrition and Metabolism,” 
“Growth and Reproduction,” “Performances,” “Bio- 
chemical Composition,” and a fascicle containing mis- 
cellaneous tables, are in preparation. As an outgrowth 
of a series of conferences sponsored by the Division 
of Biology and Agriculture of the National Research 
Council, and in which the needs for adequate stand- 
ards and methods in the procurement of biological 
materials for research, assaying, testing, and teaching 
were recognized, an Institute of Animal Resources has 
been established as a subunit in the Division and as- 
signed to the administrative sphere of the AIBS. In 
setting up the National Science Foundation, Congress 
directed that a register of scientific and technical per- 
sonnel be maintained as a part of a central clearing- 
house for information on such personnel. According to 
present plans, the register will be organized, on a 
decentralized basis, through the cooperation of such 
groups as the Federation of American Societies for 
Experimental Biology and the AIBS, representing 
the field of biology. 

Many other activities have been undertaken by 
AIBS as a service to biologists. Problems involved in 
the publication of scientific journals are constantly 
studied. Opportunities for biologists in commercial 
and industrial enterprises are being investigated. The 
AIBS transmits to biologists information relative to 
international congresses and other meetings held 
abroad; it is in a position to work with the Office of 
Scientific Personnel, the National Science Foundation, 
Selective Service, and the military services on matters 
pertaining to biologists. 

A few years ago, the American Institute of Biolog- 
ical Sciences was an idea in the minds of a few biolo- 
gists. Today it is an established fact. 


Samvuev L. Meyer 
Executive Director, AIBS 
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RESEARCH 
BIOCHEMICALS 


For 
INVESTIGATIONAL USE 


AMINO ACIDS 


A complete selection of than 90 


BETAINE 

DL OITRULLINE 

CREATINE 

OREATININE 

OYSTEINE 

DJENKOLIC ACID 
ETHIONINE 

GLUTAMIC AOID (L, DL, HO) 

GLUTAMINE 


NOBVALINE 
ORNITHINE HCi (DL, D) 


DL) 

8ARO0O 

DL SERINE 

BP SEBINE 
TAURINE 

THREONINE DL, D) 
DL ALLO THREONINE 
TRYPTOPHANE DL, D) 
TYROSINE 

VALINE (1, DL, D) 


ALSO—A SELECTION OF 20 PEPTIDES 


WRITE FOR 
NEW 
CATALOGUE 


#S 998 


Listing over 900 
Research Biochemicals 
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Annual Report of the Librarian of Congress; For the 
Fiscal Year Ending June 30, 1952. Washington, D. C,: 
Government Printing Office, 1952. xx +192 pp. 

Atomic Energy in Industry. Special Conference, Oct. 16, 
17, 1952. New York: National Industrial Conference 
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Bibliography of Fossil Vertebrates, 1944-1948. Geologi- 
cal Society of America Memoir 57. C. L. Camp, 8. P. 
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Long-Range Effects of the Sun’s Variation on the Tem- 
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Vol. 122, No. 1. Pub. 4131. C. G. Abbot. Washington, 
D. C.: Smithsonian Institution, 1953. 14 pp. Illus. 

Project Mouse. Rx Mouse and X Mouse. Clarence (, 
Little, Ed. Deering, New Hampshire: Jackson Labora- 
tory Assoc., Inc., 1952. 83 pp. Illus. $2.00. 

The Psychology and Psychotherapy of Otto Rank. Fay B. 
Karpf. New York: Philosophical Library, 1953. 129 pp. 
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Total Atomic Defense. Sylvian G. Kindall. West Rindge, 
New Hampshire: Richard R. Smith, Publisher, 1952. 
224 pp. $3.00. 
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A NEW AAAS SYMPOSIUM 


INDUSTRIAL SCLENCE—PRESENT AND FUTURE 


Subjects treated include 
Five leading Industries: 


Petroleum—Steel— Communications — Chemicals —Pharmaceuticals 
There are contributions on 


Horizons of Indusirial Science 
from the viewpoint of the: 


Consultant—Educator—Research Director—Government— Scientist 


Public Aspects of Industrial Science 


are covered by these papers: 
The Contributions of Indus- The New Industry and 
try to Scientific Education the Community 
Industrial Science and Industrial Science and 
Community Health its Public Relations 


Authors who collaborated to make this book an auspicious inauguration of the new AAAS Section on 
Industrial Science (P} 


Allen T. Bonnell, Vice President Hiland G. Batcheller, Chairman of Edward R. Weidlein, President 


Drexel Institute of Technology Board ‘ Mellon Institute of Industrial 
Lien M. Gilbreth, President Allegheny Ludlum Steel Corporation Research 

re nc. J. B. Fisk, Director Research, 

Charles L. Dunham, Chief, Medical 

James Creese, President Sciences, Bell Telephone of and 

el Institute of Technology ratories Medicine 
Peak C Croxton, Assistant Director. —— = Shepard, Chemical U. S. Atomic Energy Commission 

; trector 
American Cyanamid Company Robert A. Neary, Public Relations 
National Science Foundation Ernest H. Volwiler, President Pg, of America 
Abbott Laboratories 
Robert E. Wilson, Chairman of the 
Board C. L. Emerson, Vice President G. Edward Pendray, President 

Standard Oil Comany of Indiana Georgia Institute of Technology Pendray and Company 


Orders for 10 or more copies, $1.60 per copy 
Both Industrial Science and Soviet Science, $3.00 


Mail your order now 
TO: AAAS PUBLICATIONS 
1515 Massachusetts Avenue, N.W. 


Washington 5, D. C. 

Please accept my order for ...... copies of Industrial Science. 

Please accept my order for ...... copies of Soviet Science. 

My check or money order in the amount of $.......... is enclosed. 
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NEW CLASSROOM MICROSCOPE 
for 
General Biology 


Sold on 10 days ap- 
proval. Satisfaction 
Guaranteed 
Model GB, 

Equipped with: 

10x Ocular 

Objectives, 

16mm (10x) n.a. 0.30 
4mm (44x) n.a. 0.66 

Disc Diaphragm 

Plano-concave mirror 

Coarse adjustment 

Full range fine adjust- 
ment 


$118.00 
Less 10% on 5 or 
more. 
Write for 
catalogue 


MODEL GB; 
INSIST ON THIS FULLY EQUIPPED 
INSTRUMENT 


A trial in your laboratory will convince you of the 
quality, beautiful and practical features. 

No obligation to purchase if you are not as enthused 
about this instrument as we are. 


THE GRAF-APSCO CO. 
5868 Broadway Chicago 40, Ill. 


A MIGHTY LIGHT 


FROM A SMALL SOURCE 


‘“POINTOLITE’’ LAMPS 


Laboratory workers rely on Pointolite’s 
dependable, steady light that requires 
no attention after starting. Illumina- 
tion is an intensely brilliant, remark- 
ably white, “point of light’’. Designed 
to fit scientific optical instruments 
for photographic and projection piur- 
poses. Lamps in various candle-power 
sizes and necessary auxiliary equipment 
are described and listed in Bulletin S. 


JAMES G. BIDDLE Co. 


ELECTRICAL & SCIENTIFIC. INSTRUMENTS 
1316 ARCH STREET + PHILADELPHIA 7, PENNA. 


molded rubber Multiple Carrier. De- 
signed to fit the standard 50 ml. metal 
shields, Cat. 320, used in International 
Centrifuges, each Carrier has five holes 
to accommodate the standard Wintrobe 
Tubes with rubber caps. 

The glass tubes are properly cush- 
ioned at the bottom and supported at the 
sides against breakage or damage to 
graduations. 
bottoms and will stand upright on the 
bench, serving as a convenient holder 
when not in the Centrifuge. 

Order a set of International No. 368 
Hematocrit Multiple Carriers today at 
$1.00 per Carrier. 

Dealer has them in stock. 


OU can greatly increase Centri- 
fuge capacity for Hematocrit Tubes 
y using the new International 


The Carriers have flat 


Your Laboratory 


INT “L EQUIPMENT COMPANY 


1284 SOLDIERS WIELD BROAD, BOSTON 3 35, (MASSACHUSETTS | 
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Funds for Science: 
The Federal Government and Nonprofit 
Institutions 


Charles G. Gant and Bertha Rubinstein 
National Science Foundation 


T IS HARDLY NEWS that the Federal Govern- 
ment has become the major source of funds for 
scientific research and development in the United 
States. This is not news; but it is new. In 1940 

the Federal Government spent slightly less-than 100 
million dollars for all types of scientific activities; in 
1952, just over a decade later, it spent almost 1.9 bil- 
jion dollars. In the latter year the total national ex- 
penditure for research and development probably 
amounted to 3.3 billion dollars. Three-fifths of the 
Nation’s research and development bill is thus: being 
paid out of the Federal Treasury. 

It is not new, of course, for the Federal Govern- 
ment to engage in scientific activities. Federal agen- 
des have for many years conducted research and 
development in a variety of fields. What is new, aside 
from the growth in magnitude of the expenditures 
themselves, is the extent to which the Government now 
“sponsors” research and development at non-govern- 
mental organizations, rather than conducting such 
work in its own laboratories. In 1940 sponsored re- 
search and development probably accounted for less 
than 10 per cent of all governmental expenditures for 
this purpose; in 1952, it accounted for 75 per cent. 

Industrial and commercial organizations are per- 
forming the major portion of this research and de- 
velopment which the Government pays for, but does 
not itself do. In 1952 such organizations received 
about 60 per cent of all federal research and develop- 
nent funds. But nonprofit institutions, i.e., hospitals, 
independent research institutes, professional societies, 
and, above all, institutions of higher learning are 
ilo participating extensively in government-spon- 
sored research and development. Although the por- 
tion of the total federal research and development 
budget, about 15 per cent, going to nonprofit insti- 
tutions is less than that required for research and 
development done in government laboratories or by 
industrial organizations for the Government, it is 
nevertheless a significant amount both in absolute 
terms and in relation to other sources of funds avail- 
thle to thesé institutions for research and develop- 
ment. 

A growing interest, not to say concern, has become 
evident in many quarters as to what the effects and 
implications of this increased government sponsor- 
ship of research and development at nonprofit institu- 
tions might be. To fill the need for factual information 
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on the subject, the National Science Foundation has 
recently completed a study of the funds administered 
by federal agencies for research and development at 
nonprofit institutions during the two years 1950-51 
and 1951-52.' This paper summarizes the more im- 
portant findings of the study; for full details the 
reader is referred to the complete report being issued 
by the Foundation. 

Total funds and administering agencies. Accord- 
ing to the study, federal agencies administered 338 
million dollars for scientific research and development 
at nonprofit institutions in 1951-52. This is an in- 
erease of 15 per cent over the 294 million dollars ad- 
ministered for this purpose in 1950-51. 

Although the funds at nonprofit institutions in- 
creased between the two years, the relative share of 
nonprofit institutions in the research and development 
expenditures of the Federal Government decreased 
slightly. Such institutions received 16 per cent of all 
federal research and development funds in 1950-51, 
but only 15 per cent in the later year. The increase 
in funds at nonprofit institutions between the two 
years, while fairly significant in itself, does not 
greatly alter the distribution among administering 
agencies, receiving institutions, or the nature of the 
work sponsored. Subsequent analyses of the total 


“funds are confined therefore to the 338 million dol- 


lars reported for 1951-52. 

In 1951-52, 17 agencies of the Government spon- 
sored research and development at nonprofit institu- 
tions. In reporting funds for this purpose these agen- 
cies were guided by the following definition supplied 
by the Foundation: scientific research and develop- 
ment is systematic, intensive study directed toward 
fuller knowledge of the subject studied and the sys- 
tematic use of that knowledge for the production of 
useful materials, systems, methods, or processes. The 
term was further to be construed broadly to include 
all costs related to or associated with the conduct of 
research and development except the dissemination of 
scientific information and the training of scientific 
manpower. For the most part, funds for this purpose 
were reported on the basis of “obligations incurred” 
by the agency, rather than payments made to the in- 
stitution, during the year involved. As a result, the 


1 Federal Funds for Science: I—Federal Sponsorship of Re- 
search and Development at Nonprofit Institutions, 1950-1951 
and 1951-1952 (Washington, 1953). The report is available 
from the Superintendent of Documents. 
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figures overstate in total the amount of payments 
made to all institutions by 15 to 25 per cent in 1951- 
52; for individual institutions, the variation may be 
considerably greater. 

Although a sizable number of agencies reported 
funds in 1951-52, the bulk was administered by four 
large agencies (see Fig. 1), which administered 98 per 
cent of the funds. The Department of Defense ac- 
counted for 53 per cent of the total, the Atomic 
Energy Commission for 36 per cent, the Federal Se- 
curity Agency? for 5 per cent, and the Department of 
Agriculture for 4 per cent. The other 13 agencies obli- 
gated only 2 per cent of the total—7.5 million dollars. 

Each of the three subdivisions of the Department 
of Defense administered a greater sum than any of 
the other agencies except the Atomic Energy Com- 
mission. The Department of the Navy acecunted for 
64 million dollars, 36 per cent of Defense’s total. 
Within the Navy, the Office of Naval Research and 
the Bureau of Ordnance reported the bulk of the 
obligations, 37 million and 19 million dollars respec- 
tively. The Department of the Air Force accounted 
for 62 million dollars, that entire amount being ad- 
ministered by the Air Research and Development 
Command. The Department of the Army administered 
51 million dollars, with the Army Ordnance Corps 
responsible for 30 million dollars. 

Single subdivisions of the Federal Security Agency 
and the Department of Agriculture reported the 
greater part of the funds administered by those agen- 
cies. Funds for the Federal Security Agency repre- 
sent the grants program of the National Institutes of 
Health of the Public Health Service. Over 90 per cent 
of Agriculture’s funds were grants-in-aid allocated to 
the agricultural experiment stations and administered 
by the Office of Experiment Stations. 

As previously pointed out, the sponsoring of re- 
search and development at nonprofit institutions is 
only one of three methods by which the Federal Gov- 
ernment carries out its research and development ac- 
tivities, and, in magnitude of funds involved, it is the 
least significant. The federal agencies, of course, vary 
greatly in their utilization of the research resources 
of nonprofit institutions. For example, funds of the 
Department of Defense loom large in this study, rep- 
resenting over 50 per cent of the funds going to non- 
profit institutions; yet these funds were only about 10 
per cent of that agency’s total obligations in 1951-52 
for research and development. By contrast, the other 
three agencies administering sizable portions of the 
total funds—the Atomic Energy Commission, Depart- 
ment of Agriculture, and Federal Security Agency— 
obligated from one-quarter to one-half of their total 
funds at nonprofit institutions. 

The recipient institutions. The total of 338 million 
dollars in 1951-52 was distributed to 427 institutions. 
Of these, 403 were located in the United States, 

2 Under Reorganization Plan No. 1, 83rd Congress, approved 
April 1, 1953, the Federal Security Agency was absorbed in 


the newly created Department of Health, Education, and 
Welfare. 
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Fic. 1. Four agencies distributed 98 per cent of the funds, 
1951-52. 


Alaska, Hawaii, and Puerto Rico. The remainder (24) 
were in foreign countries and accounted for a rela- 
tively small portion of the total funds, 0.8 million 
dollars. These foreign institutions have been elimi- 
nated in the analyses which follow. 

A large variety of institutions was represented. 
Most numerous were educational institutions, and 
foremost in this group was the large university. But 
the Government also sponsors research and develop- 
ment in many small colleges, in a number of hos- 
pitals and related medical institutions, in independent 
research organizations, and in a group of associa- 
tions, boards, museums, and the like, whose excur- 
sions into research are not always readily apparent 
from their primary purpose. 

In the distribution of total funds by institutional 
types, the educational institutions dominate (see Fig. 
2). Two hundred and twenty-five educational institu- 
tions received 295 million dollars in 1951-52. Repre- 
senting 56 per cent of the total number of institu- 
tions, they received approximately 87 per cent of the 
total funds. Because of their relative importance, 
more detailed information on funds going to educa- 
tional institutions is given in a subsequent section. 

The three institutions classified as special research 
organizations are closely related to educational insti- 
tutions. Two of the three are the Brookhaven National 
Laboratory and the Oak Ridge Institute of Nuclear 
Studies, both sponsored by the Atomic Energy Com- 
mission and operated under the joint auspices of 
groups of universities. The third is the Rand Cor- 
poration, which derives its support from the Air 
Force and is operated by an independent organiza- 
tion. In all cases, however, the special research or- 
ganizations are creations of the Federal Government, 
legally and administratively separate from any oper- 
ating organization, and hence they constitute a sepa- 
‘rate institutional class. 
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Eighty hospitals were reported as receiving a total 
of 4.6 million dollars in 1951-52, 1 per cent of all 
funds. Significantly, all these hospitals had some 
training function. However, compared with the total 
number of hospitals affiliated with a medical school 
or approved for the training of interns (over 2000), 
the number conducting research is small. It would 
seem, in relation to the total scientific research pic- 
ture, that hospitals per se do not constitute a very 
signifieant research resource for the Federal Govern- 
ment. 

The most significant characteristic of the indepen- 
dent research organizations is that, with the exception 
of the special research centers formed at the request 
of the Government, they are the sole institutional 
group whose primary purpose is the conduct of scien- 
tific research and development. Although the earliest 
such research institute was established around 1913, 
their number and importance have increased in recent 
years. Of the 48 independent research organizations 
which received funds from the Federal Government 
in 1951-52, almost half have been established within 
the last 20 years and many of them during and since 
World War II. Vhese organizations, such as the Bat- 
telle Memorial Ins,itute, the Armour Research Foun- 
dation, and the Stan*ord Research Institute, received 
a total of 17 million collars in 1951-52. During the 
two years for which data are available, the number of 
such organizations participating in federally spon- 
sored research and development increased from 43 to 
48. It may be hypothesized that with a continued 


> 
centers 


of total number of institutions 

WSS Percent of total funds 

Duta applicable to United States 
1951-1952 only. 


institutions in 


Fic, 2. The educational institutions led in numbers, even 
More so in funds. 
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availability of funds for the sponsorship of scientific 
research and development, the importance, as well as 
the number, of these organizations will tend to in- 
crease as a significant research resource for the Fed- 
eral Government. 

Forty-seven miscellaneous organizations received a 
total of 5 million dollars in 1951-52. About a third 
(17) of these were private societies and trade associa- 
tions; a second group (11) was composed of units of 
state and local governments; and the remainder were 
libraries, botanical gardens, museums, and the like. 

In the above analysis, institutions have been classi- 
fied according to their primary purpose. However, the 
great increase in federally sponsored research and 
development at nonprofit institutions in the .last 
decade has fostered what is almost a new institutional 
form, the “research centers.” Some appreciation of 
the nature of these centers is essential to a proper 
understanding of the funds going to nonprofit insti- 
tutions in general. 

Research centers, as the term is used here, are large 
research and development projects administered by 
nonprofit institutions for the Federal Government. For 
the most part these centers have been established at 
the request of the Government and represent a eon- 
tinuing collaboration between the Government and the 
institution, in which the Government determines the 
general work plan of the center while the contracting 
institution provides principally managerial services. 
With respect to its substantive work, the center tends 
to be a self-contained entity, and its operations are 
usually characterized by some degree of segregation 
from other research and development done by the in- 
stitution. In all cases, there is an administrative segre- 
gation, and, in many cases, a physical segregation as 
well. Originally pioneered during World War II to 
assist the Government in czrrying out certain emer- 
gency projects, the research center, operated under 
contract, has now become an accepted administrative 
device through which the Government fulfills certain 
of its research and development needs. 

In 1951-52, 24 research centers received funds. All 
but three were operated by educational institutions. 
Some of the larger and better known are the Los 
Alamos Scientifie Laboratory (operated by the Uni- 
versity of California for the Atomic Energy Commis- 
sion), the Johns Hopkins Applied Physics Laboratory 
(operated by Johns Hopkins University for the De- 
partment of Defense), the Argonne National Labora- 
tory (operated by the University of Chicago for the 
Atomic Erergy Commission), and the Government 
Laboratories (operated by the University of Akron 
for the Reconstruction Finance Corporation): The 
three not operated by an educational institution are 
the three special research organizations already dis- 
cussed above. 

The costs of these centers absorbed nearly half (47 
per cent) of the funds going to nonprofit institutions. 
In 1951-52 the amount involved was 159 million dol- 
lars. The work of the centers is largely defense- 
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oriented and defense-related. With one exception, 
funds for all 24 centers in 1951-52 were supplied by 
two agencies, both of which are concerned with large- 
seale defense-type operations—the Atomic Energy 
Commission and the Department of Defense. 

Geographical distribution. There was at least one 
nonprofit institution receiving funds in each of the 
48 states, the District of Columbia, Alaska, Hawaii, 
and Puerto Rico. There were, however, significant 
differences in the geographical distribution of both 
the institutions and the funds. One state, New York, 
was the principal location of 71, or 18 per cent of the 
institutions. Twenty-four of the 52 jurisdictions had 
3 or fewer institutions. Four states received 25 mil- 
lion dollars or more; thirteen received less than half 
a million dollars. 

On a regional basis (Fig. 3), the Middle Atlantic, 
Central, Far West, and New England states accounted 
for 92 per cent of the total funds. The remaining 3 
regions and the outlying parts received 8 per cent. The 
Middle Atlantic States had a far larger number of in- 
stitutions receiving funds than any of the other re- 
gions and led slightly in terms of the percentage of 
funds received when research centers are excluded. The 
Far West led in percentage of total funds, largely be- 
cause of the inclusion of the Los Alamos Scientific 
Laboratory with California. Table 1 illustrates well 
the effect of research center funds in changing the 
ranking of the regions. The four regions lead although 
the reuk order changes. 


TABLE 1 


PERCENTAGE DISTRIBUTION OF INSTITUTIONS AND 
Funps BY REGION 


1951-52 

Number Without 

Region insti- bee research 

tutions eenters 
New England 12.4 13.3 19.6 
Middle Atlantic 34.2 24.2 26.9 
Southeast 11.9 4.0 7.3 
Southwest . 5.2 2.1 3.9 
Central 18.4 23.9 26.7 
Northwest 6.7 1.7 3.2 
Far West 10.2 30.5 11.9 
Territories 1.0 0.3 0.5 
Total 100.0 100.0 100.0 


Source : National Science Foundation. 


On an individual state basis there are four key 
states, Massachusetts, New York, Illinois, and Califor- 
nia. These four form the core of the four leading 
regions. Significantly all are the seats of research cen- 
ter activity. 

The funds for research centers tend to increase the 
concentration of funds. Of the total funds, 7 states 
received 80 per cent; however, without research cen- 
ters, these same 7 received only 64 per cent. The geo- 
graphical distribution is not a uniform one, but the 

*Those institutions located in foreign countries have been 


omitted in this analysis, as they were in the preceding dis- 
cussion of recipient classes. 
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distribution of research resources and research poten- 
tial is also not uniform. Because of their magnitude, 
the distribution of federal funds may well be inter- 
preted as a reflection of the location of the scientific 
research resources of the nation. 

Analysis of the work sponsored. It is important to 
distinguish between two different motivations which 
may prompt the Federal Government to sponsor re- 
search and development. In one instance, the Govern- 
ment’s purpose may be simply to increase the existing 
body of scientific knowledge. In this ease, the Govern- 
ment is supporting scientific activity. However, if it 
is seeking specific information to assist in carrying 
out a program (other than the support of research 
and development) for which it is responsible, the Gov- 
ernment is then purchasing scientific services. Al- 
though in the latter ease the specialized nature of the 
object, the production of new knowledge, may soften 
or blur the character of the negotiation, the relation- 
ship between the Government and the contracting in- 
stitution is essentially that of buyer and seller. 

Some programs of the federal agencies fall clearly 
in one or the other category. But, as in any dichotomy 
of this type, there are programs in which the distine- 
tion is not always obvious. Scientific knowledge sought 
by an agency for the sole purpose of solving some 
problem may have general applications far beyond 
the specific need prompting the work in the first in- 
stance. Conversely, information developed in a gen- 
eral support program may prove useful in meeting 
specific needs. The interests of many agencies, the 
Department of Defense in particular, are so broad 
that much scientific knowledge, even the most abstract, 
may be interpreted as having a possible relation to 
their missions. 

Programs which may be clearly labeled “support” 
are, in order of magnitude, the contract research pro- 
gram of the Office of Naval Research, the grants pro- 
gram of the National Institutes of Health, payments 
to agricultural experiment stations by the Department 
of Agriculture, and the research support program of 
the National Science Foundation. In addition, there 
are a number of programs which bear many of the 
characteristics of both types of research sponsorship. 
These mixed programs, primarily in the Department 
of Defense and the Atomic Energy Commission, are 
undertaken to assist in carrying out an agency mis- 
sion, but they are often extremely broad in coverage 
and may bear only an indirect relation to current 
agency needs. 

Funds for the programs devoted primarily to sup- 
port of scientific research and development amounted 
to 58 million dollars in 1951-52. In addition, funds 
for support included in the mixed programs were ap- 
proximately 15 million dollars. Thus, it would appear 
that total funds for support of research and develop- 
ment were of the order of 75 million dollars, or 
slightly more than 20 per cent of the total, with the 
remainder going for the purchase of research and 
development. 
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This 1:4 ratio has important consequences on 
every facet of the problem studied here. In purchas- 
ing services from an institution, the contracting 
agency is necessarily limited by the nature of its need. 
Its needs may be concentrated in a particular scien- 
tific area or require a specialized talent, thus forcing 
it to locate an institution which can perferm the re- 
quired services quickly and economically. Principal 
emphasis must be on the existing research capacity 
of an institution, whereas agencies supporting re- 
search may also take into consideration the potential 
of an institution, geographical factors, and similar 
factors. The bulk of the funds, however, were used for 
the purchase of research and development services and 
the findings of this study must be so interpreted. 

As might be expected, a wide variety of scientific 
projects, covering many disciplines, comprise the total 
of 338 million dollars obligated for research and de- 
velopment in 1951-52. In an effort to classify the 
types of research involved, two sets of categories were 
used. 

First, the agencies were asked to report the data ac- 
cording to the character of the work, i.e., whether it 
was for “basic research,” “applied research,” “devel- 
opment,” or for “increase of research and develop- 
ment plant.” The classificatory decisions were made 
by the agencies participating in the study, using defi- 
nitions submitted by the Foundation.‘ 

In 1951-52, applied research received 50.1 per cent 
of the funds (170 million dollars), developmental ac- 
tivity 22.9 per cent (77 million dollars), and basic 
research 21.0 per cent (71 million dollars). Funds for 
the increase of research and development plant rep- 
resented 6.0 per cent of the total, or 20 million dollars. 
This last figure includes only funds specifically re- 
ported for this purpose, and therefore represents 
large, general-purpose construction. 

The second classification used was that of the scien- 
tifie field covered. Agencies were requested to assign 
the funds for individual projects to the most appro- 
priate of the following headings: (1) the life sciences 
—biological, medical, and agricultural sciences; (2) 
the physical sciences—physical sciences proper, mathe- 
matical, and engineering sciences; and (3) the social 
sciences. Again, many problems are inherent in such 
an attempt to pigeonhole scientifie research and de- 
velopment. Many of the undertakings reported here 
are large, interdisciplinary projects, which as a prac- 
tical matter were classified in the category correspond- 
ing to their primary emphasis. There is, too, a ten- 
dency for the basic mission of a reporting agency to 
influence the classification of its funds. 

Within the limitations of the data, it may be seen 
that the bulk of the funds were assigned for work 
in the physical sciences. In 1951-52, life sciences re- 
ceived 19 per cent of the total funds, social sciences 
3 per cent, increase of research and development plant 
6 per cent. The largest portion, 72 per cent, was re- 


The reader is referred to the complete report of this study’ 


for the definitions used for both character and field of work. 
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ported for the physical sciences. The research centers, 
absorbing almost half of the total funds, are concen- 
trated in this latter category, and when the funds for 
research center activity are excluded, the pattern shifts 
significantly. Physical sciences then received only 63 
per cent of the total, life sciences 31 per cent, the 
social sciences 5 per cent, and increase of research 
and development plant 1 per cent. 

The role of educational institutions. Colleges and 
universities traditionally have been considered as the 
seats of advanced learning and scholarly research in 
the United States. They have, indeed, long been con- 
sidered as the natural, and almost sole, home of basic 
or pure research. For many years, the only direct re- 
search aid that educational institutions received from 
the Federal Government was that of the grants to 
agricultural experiment stations attached to land- 
grant schools. 

As the Federal Government has felt the need to 
increase its sponsored work, it understandably turned 
to the colleges and universities. These institutions rep- 
resented one of the largest available sources of scien- 
tific manpower and facilities. The extent to which the 
Government has come to rely on them is evident from 
the data presented in this study. 

In receiving the bulk of the funds, the educational 
institutions set the pattern for this entire study. It 
then becomes important to inquire into the number of 
participating institutions and the distribution of funds 
among them. 

Two hundred and twenty-five educational institu. 
tions received funds for research and development 
from the Federal Government in 1951-52. There are, 
according to the United States Office of Education, 
1871 institutions of higher education in the United 
States and its outlying parts. If junior colleges, semi- 
naries, teachers colleges, independent schools of art 
and music, and unaccredited institutions are sub- 
tracted, there remain approximately 687 schools in 
which one might expect present research activity or 
the capacity to develop such activity. Of these poten- 
tial 687 institutions, only 225 were actually condutt- 
ing research under the sponsorship of the Federal 
Government. 

Thirty-nine per cent of the recipient educational 
institutions were “universities,” i.e., complex educa- 
tional centers composed of several schools and awart- 
ing the doctor’s degree. Eighteen per cent were profes- 
sional-technical schools. The remainder were liberal 
arts colleges.° The distribution of funds, however, 
was not at all similar to the distribution of types of 
program. Universities received 77 per cent of the 
funds going to educational institutions, professional- 
technical schools 20 per cent, and liberal arts colleges 
3 per cent. 

Individual institutions varied widely in the amounts 
of funds received. One institution was reported # 
receiving 70 million dollars in 1951-52; at the other 


6 The definitions of the various educational program type 
and examples are to be found in the complete report. 
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Funds, 1951-1952 


Student Enrollment, Fall 1951 
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CUMULATIVE NUMBER OF INSTITUTIONS RANKED ACCORDING TO AMOUNTS RECEIVED (EXCLUDING RESEARCH CENTERS) 


Fic. 4. Concentration of funds at educational institutions compared with concentration of selected measures of institu- 


tional size. 

extreme, three institutions were reported receiving one 
thousand dollars or less. Five institutions received 55 
per cent of the total funds going to educational insti- 
tutions, and the top 50, approximately 91 per cent. 
Without the funds for research centers, the leading 5 
institutions received 29 per cent, and the leading 50 
received 83 per cent. Although the rank order of the 
leading educational institutions changes slightly when 
funds for research centers are excluded, there are no 
major changes in the list of the 50 educational insti- 
tutions conducting the largest amounts of federally 
sponsored research. 

It would, of course, be desirable to have objective 
criteria for the evaluation of the research capacity 
of an educational institution. Such a task is con- 
fronted with certain handicaps at the present time. 
Both the decision on the part of the Federal Govern- 
ment to contract with a given educational institution 
for scientific research and development and the insti- 
tution’s decision to accept—or even to seek—research 
contracts are governed by factors which cannot be 
measured quantitatively and which are not necessarily 
related to research capacity. There are, however, cer- 
tain measures on which objective data are available 
which give some indication, however limited, of the 
research capacity of an educational institution. These 
are student enrollment, graduate student enrollment, 
advanced (master’s, second professional, and above) 
degrees in science, and doctorates awarded in the sci- 
ences. When compared with these, federal research 
funds show a somewhat greater concentration than 
do any of the indices (see Fig. 4). For example, the 
50 institutions receiving the largest amounts of funds 
received 83 per cent of all funds (excluding those for 
research centers), but enrolled only 35 per cent of the 
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total student population. As the indices become more 
refined, the disparity between each of them and the 
funds becomes less. The 50 ranking institutions ac- 
counted for 60 per cent of the graduate student popu- 
lation, and awarded 67 per cent of the advanced sci- 
ence degrees and 83 per cent of the science doctorates. 

Within the educational institutions conducting sub- 
stantial amounts of research, several components ean 
be identified (see Table 2). Their isolation and a 
proper view of their role are essential to a true un- 
derstanding of the effect and influence of federal re- 
search funds in the academic setting. 

Most prominent in terms of funds are the research 
centers which have been discussed previously. Al- 
though the centers must rightly be considered as a 
part of the over-all research effort at non-profit in- 
stitutions, these funds do not flow into the mainstream 
of educational activity, but represent instead a segre- 
gated, specialized effort. 


TABLE 2 


Funps At EpvucaTIONAL INSTITUTIONS BY 
RESEARCH COMPONENTS 


1951-52 
Per- 
Amount centage 
Research component (thousands of 
of dollars) total 
funds 
Instructional departments 135,834 46.1 
Affiliated research organizations 2,943 1.0 
Agricultura! experiment stations 12,460 4.2 
Research centers 143,480 48.7 
Total 294,717 100.0 


Source: National Science Foundation. 
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Agricultural experiment stations are the oldest and 
most clear-cut of the research components of educa- 
tional institutions. There is a station affiliated with a 
land-grant college in each of the 48 states and in each 
of the outlying parts. Federal grants for the support 
of the stations are of the order of 12 million dollars 
annually. In addition, the experiment stations can 
and do contract with federal agencies other than the 
Department of Agriculture’s Office of Experiment 
Stations for research and development. In total, fed- 
eral funds account for one-quarter of the funds avail- 
able to the stations. 

The need for a distinct research division has not 
been limited to agriculture, if one is to judge by the 
recent upsurge in the number of research affiliates of 
large universities. These organizations are devoted 
primarily to the conduct of organized research and 
may be within the legal framework of the institution, 
or may be separate entities with an interlocking gov- 
erning board connecting them with the university. 
They may be functioning research organizations with 
their own staffs, or may serve simply as a negotiating 
agency to supervise the administrative aspects of the 
contract, while the research is performed by regular 
faculty members using the facilities of the institution 
proper. In 1951-52, 18 such research affiliates received 
a total of 2.9 million dollars. 

The last of these components are the regular in- 
structional departments of the institutions, which re- 
ceived 136 million dollars in 1951-52. The demarea- 
tion between this component and the others previously 
discussed, namely, tie research center, the experiment 
station, and the affiliated organization, is obviously 
neither distinct nor emphatic. The difference between 
the different components is likely to be more a matter 
of administrative convenience than of substance. ad- 
mitting this, however, there is nevertheless a trend 


here which may portend significant consequences for 
the future, for it is fairly evident that there is a 
growing tendency toward a segregation in educational 
institutions of research activities from instructional 
activities. Although federal funds are by no means 
responsible for this development, they are very prob- 
ably contributing to it. 

Since this is only a factual report, it is not within 
its seope to discuss the policy implications of the data 
which have been presented. Obviously many questions 
are raised by the study. Is it desirable, for example, 
that such a large portion of funds for research and 
development at nonprofit institutions should be ad- 
ministered by agencies whose interests are primarily 
military? Is it desirable for educational institutions 
to operate research centers for the Government? Are 
there other techniques for handling this type of work? 
What are the consequences of concentration in a small 
number of institutions? To what extent should federal 
research and development funds be used to develop 
the research potential of smaller institutions? What 
are the long-run implications of the Government’s em- 
phasis on applied research and development in con- 
trast to basic research? Does the difference between 
the amount of federal funds for work in the physical 
sciences and those in the biological and social sciences 
indicate a serious imbalance which should be cor- 
rected? What are the effects of the tendency toward 
formalization of research activities in educational in- 
stitutions? 

These and many similar questions are now receiving 
inereasing attention and thought by individuals and 
by groups who are concerned with educational and re- 
search policies, both within and outside of Govern- 
ment. The National Science Foundation hopes that 
the factual study which has been summarized here and 
others of a similar character now projected will be 
helpful in solving such questions. 


News and Notes 


Scientists in the News 


Roger Adams, Head of the Department of Chemis- 
try, University of Illinois, spent last April in Madrid, 
attending the 50th Jubilee Anniversary meeting of 
the Spanish Chemical Society. In July he will receive 
the August von Hoffman Award of the German 
Chemical Society. 


L. Earle Arnow, Director of Research, has been ap- 
pointed a Vice President of the Sharp & Dohme Divi- 
sion of Merck & Co. Dr. Arnow came to Sharp and 
Dohme in 1942 from the University of Minnesota 
Medical School, and has been Director of Research 
since 1944. He is author or joint author with H. C. 
Reitz of two textbooks, Introduction to Physiological 
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and Pathological Chemistry and Introduction to 
Organic and Biological Chemistry, respectively. 


Rcbert L. Bennett has been appointed Medical Di- 
rector of the Georgia Warm Springs Foundation. He 
has been Assistant Medical Director for many years, 
and is also Professor of Physical Medicine at Emory 
University School of Medicine. 


H. O. Beyer of the Anthropology Department of 
the University of the Philippines, Manila, has been 
elected an honorary member of the Chicago Natural 
History Museum, an honor accorded to only eight 
other persons in thé history of the Museum. Dr. Beyer 
is an international authority on the ethnology and 
‘archaeology of the Philippines. 
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Fward F. Degering, Secretary of the Chemistry 
Section (C) of AAAS, has resigned as Research 
Manager of Buckman Laboratories, of Memphis, 
Tenn., to accept the assignment as Chief, Branch of 
Chemicals and Plastics, of the Quartermaster Corps. 
Dr. Degering will be located in Washington, D. C., 
for about six months, and will move to Natick, Mass., 
as soon as the new research and development labora- 
tory of the Quartermaster Corps is completed. Cor- 
respondence relative to the meeting of the chemistry 
section and its Boston program in late December, 
should be directed to: Edward F. Degering, Secretary, 
Chemistry Section, AAAS, George Washington Inn, 
New Jersey and C Sts., S.F., Washington, D. C. 


Max Faucett of the Electrical Engineering Depart- 
ment, University of Illinois, will join the Illinois 
Power Company as Vice President at the end of this 
academic year. He has done notable work in power 
engineering, and headed the group which constructed 
the complex power network analyzer on the Univer- 
sity campus. 


C. C. Furnas, Director of Cornell Aeronautical Lab- 
oratory, served with » mission on a visit to the Long 
Range Weapons Establishment at Salisbury and 
Woomera, South Australia, in April and May. The 
trip was designed to review progress of the Australian 
Guided Missile Program, and Dr. Furras served as 
representative from the Research and Development 
Board. He is Chairman of the Guided Missile Com- 
mittee of the RDB. 


Eddie M. Gordon has been appointed Medical Of- 
ficer in Charge of the U. S. Public Health Service 
Hospital (National Leprosarium), at Carville, La. Dr. 
Gordon, formerly of the Chicago USPHS Hospital, 
succeeds Frederick A. Johansen, who is retiring after 
29 years of service at Carville, and who participated 
in the development of sulfone therapy in the treat- 
ment of leprosy. 


S. B. Hitchner of the Department of Veterinary 
Science, University of Massachusetts, and discoverer 
of the B' strain of Neweastle disease virus, has joined 
the research staff of the American Scientifie Labora- 
tories, Madison, Wis. Dr. Hitchner (U. Pa., V.M.D. 
1943) has developed a widely known intranasal vac- 
cine against Newcastle virus, isolated the agent caus- 
ing infectious sinusitis of turkeys, and developed the 
spray method of vaccination against Newcastle dis- 
ease, 


As a member of the six-man International Ab- 
stracting Board of the International Council of Scien- 
tific Unions, Elmer Hutchisson, Dean of the Case Insti- 
tute of Technology, will attend a meeting of the Board 
in Strasbourg, France, on July 6-7, 1953. Dean 
Hutchisson represents the International Union of 
Pure and Applied Physics. 


Andrew C. Ivy, on leave of absence as Vice Presi- 
dent in charge of the Chicago Professional Colleges, 
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has been given the Leo XIII award for his contribu- 
tions to medical science. The award was presented by 
Bishop Bernard J. Sheil of Chicago. 


John F. McMillan, formerly chairman of the De- 
partment of Biology at the College of St. Thomas, St. 
Paul, Minn., has been appointed Professor and Chair- 
man of the Department of Zoology at the University 
of Wichita. 


David Marine, formerly Director of the Laboratory 
Division of Montefiore Hospital, New York, has re- 
ceived the 1953 Squibb Institute for Medical Research 
Award of the Endocrine Society, for his pioneering 
work in the physiology and chemistry of the thyroid 
gland. He was one of the first to demonstrate the cor- 
relation between endemic goiter and iodine deficiency 
in the diet. His experiments with iodine as a prophy- 
lactic agent made the control of endemic goiter pos- 
sible throughout the world. Dr. Marine retired from 
the Hospital in 1945. 


Herbert F. Moore, University of South Dakota Re- 
search Professor Emeritus in theoretical and applied 
mechanics, was honored April 25 by his alma mater, 
the University of New Hampshire. He received the 
New Hampshire Alumni citation for his achievements 
and for his contributions to society. 


Hugh C. Muldoon, Dean of the College of Phar- 
macy, Duquesne University, will receive the Reming- 
ton Honor Medal, pharmacy’s highest award. It will 
be presented, probably in December, at a dinner meet- 
ing of the New York Branch of the American Phar- 
maceutical Association. This award was established 
by the New York Branch in 1918 and is given an- 
nually to the individual who has done most for Ameri- 
can pharmacy in the previous year, or whose continu- 
ing contributions to the advancement of the profes- 
sion have been outstanding. The jury of award called 
attention to Dr. Muldoon’s service to the profession 
for several decades as an educator, author, and scien- 
tist and to his special contribution in the year just 
passed as Chairman of the Association’s Committee 
on its Centennial Celebration in 1952. He is author of 
textbooks of organie chemistry and of pharmaceutical 
Latin, and editor of The Science Counselor. 


Edwin D. Murphy and Deane M. Chamberlain have 
been appointed Research Associates at the Roscoe B. 
Jackson Memorial Laboratory at Bar Harbor. Dr. 
Murphy has been serving as a pathologist at the Na- 
tional Cancer Institute in Bethesda. His research will 
be in the field of tumor and general pathology, and he 
will be available to local physicians and hospitals for 
clinical work in blood and cancer patnology. Dr. 
Chamberlain, former Assistant Professor of Veteri- 
nary Pathology at the Ohio State University, will in- 
vestigate diseases of animals in relation to heredity. 
He will also establish a local consultative practice in 
veterinary medicine. The total number of Research 
Associates, who are the senior scientists at the Labo- 
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ratory and hold a doctor’s or equivalent degree, now 
stands at 33. 


Ralph E. Peck, Professor of Chemical Engineering 
at Illinois Institute of Technology, has been appointed 
Director of the department effective September 1. Dr. 
Peck originally joined the staff in 1939 as an Instruc- 
tor of Chemical Engineering. In 1951 he was one of a 
group of scientists who went to Costa Rica to do re- 
search designed to boost the production of Manila 
hemp and alleviate a possible shortage of that critical 
material. 


Harold W. Schultz, head of two divisions for Swift 
and Company’s research laboratories in Chicago, has 
been appointed head of the Food and Technology De- 
partment at Oregon State College effective July 1. He 
succeeds E. H. Weigand, founder of the department, 
who retired last July. Recently Dr. Schultz has re- 
ceived widespread recognition for his development of 
processed meats for babies. 


Gordon Taylor has been appointed Assistant to the 
Director of the Connecticut Agricultural Experiment 
Station. He will be stationed in Windsor and will be 
in charge of the Station’s Tobacco Laboratory. The 
Windsor Laboratory, heretofore set up as a separate 
Station Department, will now become a division of 
the Director’s office. Hendrik de Roo, who receives his 
doctor’s degree from the Agricultural University. at 
Wageningen this June, has been appointed agrono- 
mist at the Tobacco Laboratory. He fills the vacany 
left by the resignation of T. R. Swanback. 


Richard E. Warren has joined Libbey-Owens-Ford 
Glass Company as engineer in charge of the Electrical 
Section of the Engineering Department. Mr. Warren 
will work closely with plant personnel in maintaining 
existing electrical power for glass-making equipment 
and in planning new installation projects. 


Virgil L. Weiser, range conservationist at the Bis- 
marek headquarters of the U. S. Soil Conservation 
Service at Dickinson, has been appointed soils agent 
in the North Dakota Agricultural College Extension 
Service, Fargo. He will assist in the development of 
expanded services in soils, fertilizers, and crops. 


Education 


A unique group of graduate courses in geochronol- 
ogy and dendrochronology will be offered this summer 
at the University of Arizona, for students who are 
graduate majors in anthropology, botany, chemistry, 
or geology, and who have a background in statistics. 
Geochronology encompasses all scientific methods 
which can be applied to the dating of terrestrial 
events, and dendrochronology is concerned with the 
precise dating of events in years by means of tree- 
rings. Further information can be obtained from 
David L. Patrick, Dean of the Graduate College, or 
from Terah L. Smiley at the Laboratory of Tree-Ring 
Research, University of Arizona. 
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The Ohio State University will offer for the first 
time a graduate course in aviation physiology, to be 
given during the second term of the University’s 
summer quarter, July 27—-Aug. 28. H. E. Christensen 
of Stockholm, Sweden, will serve as visiting professor 
and will give approximately half the lectures. It is 
planned that staff members from the School of Avia- 
tion Medicine at Randolph Field, the School of Naval 
Aviation Medicine, Pensacola, and the Aero Medical 
Laboratory at Wright Field will also participate. 


The thirtieth annual Plant Science Seminar will be 
held in Salt Lake City, Utah, Aug. 10-15. Joint ses- 
sions of the Plant Science Seminar and the Teachers’ 
Seminar on Pharmacognosy and Related Subjects will 
precede the conventions of the American Association 
of Colleges of Pharmacy and the American Phar- 
maceutical Association by a week, and participants 
may sign up for both seminar week and convention 
week at the same time. Information is available from 
Dean i. David Hiner, College of Pharmacy, Univer- 
sity of Utah, Salt Lake City. 


Faculty members of the University of West Virginia 
who are retiring include Elizabeth M. Stalnaker, Pro- 
fessor of Psychology, William W. Downs, Professor 
of Civil Engineering, and George W. Grow, Associate 
Professor of Drawing and Machine Design. Dr. Stal- 
naker has served the University 28 years, Mr. Downs 
22 years, and Mr. Grow 41 years, and all are graduates 
of the University of West Virginia. 


Grants and Fellowships 


Emory University has received a grant from Eli 
Lilly and Company in support of Francis Binkley’s 
study of the chemistry and mode of action in insulin. 
Dr. Binkley is a professor in the Department of Bio- 
chemistry. 


Three new Guggenheim Fellows in Jet Propulsion 
have been selected, and six previous fellowships have 
been renewed. The new fellows are Robert J. Hart- 
lieb, Jr., of the Cornell Graduate School of Aero- 
nautical Engineering, Saul Feldman, graduate stu- 
dent at UCLA, and David M. Benenson, of California 
Institute of Technology. The three will carry programs 
of advanced study and pioneering research at Cal- 
tech’s Daniel and Florence Guggenheim Jet Propul- 
sion Center. Fellows currently studying at Caltech 
who have had their grants renewed are: Odus R. 
Burggraf, Jr., Donald A. Dooley, Martin Goldsmith, 
Denver C. Gore, Jr., Frederick Harshbarger, and 
Charles A. Lindley. 


Postdoctoral Fellowships in the Natural Sciences 
have been conferred upon four scientists by the Lilly 
Research Laboratories of Indianapolis through the 
National Research Council. The fellowships are avail- 
able in sciences fundamental to the understanding of 
biological phenomena, especially in borderline fields 
between chemistry, biology, and physics. Recipients 
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of the fellowships and institutions at which they will 
study are: Howard M. Dintzis, Yale; Duane T. Gish, 
Medical College, Cornell; Howard E. Zimmerman, 
Harvard, and David S. Hogness, Institut Pasteur, 
Paris. 


The Yale School of Forestry has received three 
grants totaling $210,000 to support research and 
fellowships for graduate study. The General Forestry 
Endowment Fund has received new contributions 
from nine companies. These gifts are part of a long- 
range campaign to raise $5,730,000 for enlarging the 
teaching and research program at the School of 
Forestry. 


Meetings and Elections 


The American Geophysical Union, at its recent an- 
nual meeting, unanimously passed the following reso- 
lution relative to science in government. 

WHEREAS, It is of great importance to our coun- 
try and to science that the work in its scientific agen- 
cies be carried on with both efficiency and integrity, 
be it 

RESOLVED, That the American Geophysical Un- 
ion believes that government scientific organizations 
should be staffed by high-caliber scientists, that these 
scientists should be permitted to conduct and report 
their investigations with scientific objectivity, and that 
the American Geophysical Union is opposed to all 
attempts to interfere with the work of scientific agen- 
cies for other than scientific motives. 


Two events are scheduled for the near future by 
the American Oil Chemists’ Society. The Fifth An- 
nual Short Course, on the engineering aspects of oil 
seed processing, will be held at Texas A & M College, 
College Station, Tex., July 27-31. The 27th Annual 
Fall Meeting will be held in Chicago at the Sherman 
Hotel, Nov. 2-4. The Society’s headquarters are at 
35 E. Wacker Drive, Chicago. 


The annual meetings of the American Society of 
Agronomy and the Soil Science Society of America will 
be held Nov. 16-20 at Dallas, Texas. An estimated 250 
papers on developments in crops and soils will be 
presented, ané the programs are open to anyone con- 
cerned with crop production and soil problems. H. E. 
Myers, Kansas Agricultural Experiment Station, 
Manhattan, is president of the A.S.A., and Erie Win- 
ters, Tennessee. Valley Authority, Knoxville, is presi- 
dent of the 8.S.S.A 


The Astrophysical Institute of the University of 
Liége is organizing, under the auspices of the Belgian 
Institut Interuniversitaire des Sciences Nucléaires, a 
fifth in the series of Colloques Internationaux d’ Astro- 
physique. This symposium, “Nuclear Processes in 
Celestrial Objects,” will be held Sept. 10-12. Pro- 
fessor T. G. Cowling of the University of Leeds will 
preside. Papers will be grouped under three headings; 
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1, The Origin of the Elements, 2, The Internal Struc- 
ture of Stars and Thermonuclear Reactions (hydro- 
static models, evolution, questions of stability, ete.), 
and 3, The Cosmic Abundances of the Elements (ob- 
servational data, isotope-ratios, radioactivity and age 
determinations, theoretical discussions). By way of 
introduction, each section will begin with a general 
review of the field. J. Podolanski and D. ter Haar, 
T. G. Cowling, and J. L. Greenstein have agreed to 
present reviews for sections 1, 2, and 3, respectively. 
Correspondence should be addressed to Dr. P. Ledoux, 
Institut d’Astrophysique, Cointe-Sclessin, Belgium. 


The Fifth Annual Oak Ridge Summer Symposium 
will be devoted to modern physics, and will be held 
from August 24-29. The symposium will consist of 
lectures within the general fields of meson and ultra- 
high-energy phenomena, and electromagnetic radia- 
tions. Speakers will include: Jesse W. DuMond, 
California Institute of Technology; Ralph Livingston, 
J. Rand MeNally, and T. A. Welton of the Oak Ridge 
National Laboratory; M. Stanley Livingston, MIT; 
and J. Steinberger, Columbia University. This will 
be the second in the series of summer symposia to 
be devoted to modern physics. The proceedings of 
the fourth symposium, held August 25-30, 1952, have 
recently been issued by the Technical Information 
Service of the Atomic Energy Commission, under the 
title “The Role of Atomie Energy in Agricultural Re- 
search.” Additional information is available from the 
University Relations Division of the Institute, P.O. 
Box 117, Oak Ridge, Tennessee. 


A nuclear technology institute was held at the 
University of Wisconsin, May 12-14, designed to pre- 
sent to engineering, managerial, research, and techni- 
eal personnel from Wisconsin’s industries a summary 
of current developments in the use of atomic energy 
for constructive purposes. Participants heard Farring- 
ton Daniels, Chairman of the Chemistry Department, 
describe the essentials and possibilities of a nuclear 
power reactor, and summarize some of the plans now 
being worked on in the development of a nuclear 
power reactor. 


Miscellaneous 


The new Baltimore and Ohio Transportation Mu- 
scum will be formally opened at Baltimore on July 2, 
at the Mt. Clare Station, the oldest railroad station 
in the world. Eleven historic locomotives, wooden 
models of experimental locomotives constructed as 
early as the 18th century, a collection of road and 
trail vehicles beginning with a Mexican oxecart and 
including a Conestoga Wagon, and other items im- 
portant in the development of transportation will be 
on display. 


The Chicago Natural History Museum has opened a 
series of new exhibits on the Pomo Indians of central 
California. Most elaborate is a miniature diorama of 
a group of men and women collecting acorns, one of 


679 


n 
n 
m 
ia 
or 
te : 
il- 
ns 
es 
‘li 
y’s 
in. 
io- 
on 
ve 
rt- 
ro- 
tu- i 
nia 
ms 
ech 
R. 
ith, 
and 
the 
elds 
ents 
| 
tg 


the principal foods of the group. Games, jewelry, 
musical instruments, and digging sticks used in food 
gathering are on display. This exhibit completes the 
Hall of Plains, Intermountain, and California Indians 
at the Museum. George I. Quimby, Curator of Ex- 
hibits, was assisted in preparation of the hall by 
Alfred Lee Rowell, dioramist; Gustaf Dalstrom, 
artist; John Pletinckx, ceramic restorer, and Walter 
C. Reese, preparator. 


Cuba and Ecuador have ratified the Convention of 
the Inter-American Institute of Agricultural Sciences. 
With these ratifications, Cuba becomes the thirteenth 
contracting country and Ecuador the fourteenth. The 
others are: Colombia, Costa Rico, the Dominican Re- 
public, El Salvador, Guatemala, Haiti, Honduras, 
Mexico, Nicaragua, Panama, the U.S., and Venezuela. 
The convention, which became effective in 1944, states 
that the purposes of the Institute are to encourage 
and advance the development of the agricultural 
sciences in the American Republics through research, 
teaching, and extension activities in the theory and 
practice of agriculture and related arts and sciences. 


Three members of the Lehigh University faculty 
will retire on June 30. They are Merton O. Fuller, 
Associate Professor of Civil Engineering; Howard D. 
Gruber, Associate Professor of Electrical Engineer- 
ing; and Lloyd L. Smail, Professor of Mathematics. 
Three other staff members were also honored by the 
University for 25 years of service; they were Charles 
W. Simmons, Professor of Chemical Engineering, 
Francis J. Trembley, Professor of Ecology, and 
Ralph N. Van Arnam, Assistant Professor of Mathe- 
maties and Astronomy. 


The National Association of Corrosion Engineers has 
added a thirty-third and thirty-fourth section, in the 
region of the Pacific Northwest. The Association’s 
Western Region Board of Trustees has approved 
formation of the Columbia River Basin Section and 
the newly organized NACE Canadian Region has ap- 
proved formation of a British Columbia Section at 
Vancouver. Mark Adams of the State College of 
Washington will organize the Columbia River Basin 
Section. 


The National Science Foundation has moved to a 
new location at 1520 H St., N.W., Washington 25, 
D. C. The new headquarters are in the old “Cosmos 
Club” building recently renovated by the General 
Services Administration. The new telephone number 
is Sterling 3-2140, and the mailing address will con- 
tinue to be National Science Foundation, Washington 
25, D. C. 


Grants in the amount of $5266 have been received 
by New York University-Bellevue Medical Center from 
the American Cancer Society for cancer studies and 
research to be conducted by the NYU College of Medi- 
cine and the NYU Post-Graduate Medical School. 


The University of Virginia has received a grant from 
Eli Lilly and Company in support of the work of W. 
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Parker Anslow, Jr., on the mechanism of excretion of 
sulfur amino acids. Dr. Anslow is Chairman of the 
Physiological Laboratory, School of Medicine, Uni- 
versity of Virginia. 


An Owen H. Wangensteen Surgical Education Foun- 
dation, honoring the chief of the Department of Sur- 
gery, has been established at the University of Min- 
nesota. The purpose of the Foundation is to promote 
advanced surgical education, and initial funds were 
donated by F. John Lewis, Richard L. Varco, and 
Charles E. Rea, of the faculty of the Department. Dr. 
Wangensteen will act as an adviser in administration 
of the funds. 


Recent Deaths 


Simon Albert (57), x-ray specialist, Providence, 
R.I., May 3; Sister Mary Angela (?), professor of 
mathematics and economics, Cleveland, May 17; Sir 
Robert G. Archibald (73), tropical medicine special- 
ist, London, May 5; Arthur C. Bachmeyer (66), of 
Cleveland, physician, Washington, D.C., May 23; 
James Baird (80), of New York, construction engi- 
neer, Tucson, Ariz., May 16; A. L. Baker (55), engi- 
neer and designer of gaseous diffusion works, Sum- 
mit, N.J., May 4; Ira L. Baxley (63), engineer, Eliza- 
beth, N.J., May 11; William C. Benson, Jr. (31), 
design engineer, East Orange, N.J., May 24; Charles 
E. Birch (90), physician, Katonah, N.Y., May 11; 
David J. Bonawit (60), engineer, Loudonville, N.Y., 
Apr. 22; Herman Braloff (?), of New York, con- 
struction engineer, Rockville Centre, L.I., Apr. 24; 
William L. Bray (87), retired Dean of the Graduate 
School, Syracuse University, Syracuse, N.Y., May 25; 
Josiah Bridge (62), paleontologist, Washington, D.C., 
Apr. 30; Arthur Bright, Jr. (34), research economist, 
Boston, May 14; Lucius M. Bristol (81), sociologist, 
Gainesville, Fla., May 9; Charles 8S. Brown (68), 
inventor, Syracuse, N.Y., Apr. 22; Spencer W. But- 
ler (54), construction engineer, Cleveland, May 26; 
Harold G. Calhoun (67), of New Canaan, Conn., 
political scientist, Athens, Greece, May 1; John J. 
Carson (64), chemical engineer, New Milford, Conn., 
May 11; Montgomery B. Case (71), bridge designer, 
Englewood, N.J., May 4; Paul W. Chapman (62), 
agricultural educator, Athens, Ga., Apr. 28; H. R. 
Charlton (74), gynecologist, Bronxville, N.Y., May 
14; LaVerne E. Cheyney (42), of Detroit, analytical 
chemist, St. Paul, Minn., May 21; Benjamin F. Cohen 
(82), Moscow University mathematician, Moscow, 
May 9; Edward H. L. Corwin (67), public health 
authority, New York, May 8; Henry Crew (93), 
physicist, Evanston, Ill., Feb. ?; Leo T. Cribben (59), 
mathematician, Oswego, N.Y., May 2; John F. Cun- 
ningham (76), agricultural educator, Columbus, Ohio, 
Apr. 28; N. N. Dalton (?), research consultant to 
Glycerine Producers Association, Kansas City, Mo, 
Apr. 26; G. W. Davies (73), physician, Verona, N.J., 
May 24; Francis 8. Denneen (73), industrialist and 
engineer, Cleveland, Ohio, May 11; Alexander 6. 
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* Dewey (62), political scientist, Brooklyn, N.Y., May 


7; Joseph S. Diamond (72), of New York, specialist 
in internal medicine, Paris, Apr. 29; Carl E. Dreher 
(49), electrical engineer, Montclair, N.J., May 6; 
Benjamin F. Dubbels (50), of Pleasantville, elec- 
trical engineer, Mount Kisco, N.Y., May 18; Nadine 
P. Dudukaloff (73), bacteriologist, Scarsdale, N.Y., 
Apr. 22; Henry C. Earnshaw (72), physician, Phila- 
delphia, May 22; W. Thurber Fales (59), health sta- 
tistician, Baltimore, Md., May 21; Karl Fernstrom 
(65), educator and business engineer, Manhasset, 
L.L, May 6; L. C. Fischer (81), physician, Atlanta, 
Georgia, Apr. 29; Helen S. Fish (?), psychiatric 
social worker, New York, May 20; Emerson D. Fite 
(79), political scientist, Poughkeepsie, N.Y., May 17; 
Reginald Fitz (68), physician and educator, Brook- 
line, Mass., May 27; Severn O. Fladness (63), Bu- 
reau of Animal Industry, Washington, D.C., May 5; 
Elsbeth E. Freudenthal (50), economist and au- 
thor, New York, May 13; R. 8. Gamon, Sr., of Cam- 
den, N.J., physician, Atlantie City, May 19; George 
H. Gleason (?), chemical engineer and industrialist, 
Montelair, N.J., May 25; Isaac J. K. Golden (81), 
physician, Chicago, May 19; John Good (68), in- 
ventor, Garden City, L.I., Apr. 29; Harold I. Grice 
(52), diabetes specialist, Schenectady, N.Y., Apr. 24. 


William Hassig (78), senior scientist, Institute of 
Inter-Scientifie Research, Chicago, April 29; Courte- 
nay Headland (52), x-ray specialist, Yonkers, N.Y., 
May 26; Carl F. Holden (58), communications ex- 
pert, Queens, N. Y., May 19; Rudolph W. Holmes 
(80), obstetrician and gynecologist, Chicago, Apr. 25; 
Elijah Jordan (79), professor, philosopher, and au- 
thor, Indianapolis, Ind., May 18; Henry L. Lantz, 
conservationist and author of the Malta plan, Great 
Falls, Mont., May 9; Armin O. Leuschner (85), as- 
tronomer and professor, Berkeley, Calif., Apr. 22; 
Charles Lindmueller (78), chemist and tin expert, 
Chicago, May 3; John Lindsay (99), industrialist, 
helped Alexander Graham Bell with preparations for 
first long-distance call from Brantford to Paris, Ont., 
in 1876, Brantford, Ont., Canada, May 17; Warfield 
T. Longeope (76), professor and physician, Balti- 
more, Md., Apr. 25; B. B. Vineent Lyon (73), of 
Philadelphia, professor and internist, Washington, 
D.C., May 20; William L. Machmer (70), of Am- 
herst and Wellfleet, mathematician, Wellfleet, Mass., 
May 24; Raphael Maglioni (62), archaeologist and 
priest, Hong Kong, China, May 27; Evelyn Stuart 
MeNally Mason (47), psychologist, West Orange, 
N.J., May 18; Charles K. Maytum (57), physician 
and professor, Rochestér, Minn., Apr. 10; Clinton P. 
McCord (72), neuropsychiatrist and psychoanalyst, 
Albany, N.Y., May 10; John J. McGrath (86), sur- 
geon, Belmar, N.J., May 18; James W. McLaughlin 
(62), industrialist, New Rochelle, N.Y., May 15; 
Edward E. Minor (76), engineer and industrialist, 
New Haven, Conn,, May 14; Gertrude Moore (69), 
pathologist, Oakland, Calif., May 3; Roy S. Moore, 
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Sr. (68), of Syracuse, N.Y., physician, Fort Lauder- 
dale, Fla., May 26; R. Andrew Nelson (48), physicist, 
Silver Spring, Md., May 10; William W. Nesbitt, of 
Seattle, Wash., medical officer of U.S. Public Health 
Service, Washington, D.C., May 7; F. Barnard 
O'Connor (61), civil engineer and industrialist, New 
York, May 26; Henry F. Offerman (86), minister 
and professor, Far Rockaway, Queens, L.I., May 21; 
Lee Ogden (65), chest specialist and professor, Green- 
wich, Conn., May 12; Carl Oman (63), electrical engi- 
neer, Cedar Grove, N.J., May 26. 


Howard M. Parshley (68), zoologist, Northampton, 
Mass., May 19; Alfred H. Parsons (75), physician 
and surgeon, Sayville, L.I., May 3; Leo Pasvolsky 
(59), economist, Washington, D.C., May 5; Sydnor 
B. Penick (71), of Middletown and Montelair, N.J., 
drug executive, Montclair, May 24; Willett C. Pier- 
son (77), chemical engineer, Yonkers, N.Y., May 13; 
Robert L. Praeger (87), naturalist and geologist, 
Belfast, Ireland, May 5; James B. Pureell (54), 
urologist and surgeon, Wilkes-Barre, Pa., May 13; 
Admiral Sir Robert Baikes (67), submarine special- 
ist, Gloucester, England, May 23; John Reid, Jr. 
(66), of New York City, opthalmologist, Central Val- 
ley, N.Y., May 20; Walter A. Rex (35), of Westfield, 
N.J., chemical engineer, Plainfield, N.J., May 21; 
Heaton R. Robertson (72), engineer, Branford, 
Conn., May 9; Meyer Rosensohn (71), obstetrician 
and gynecologist, Larchmont, N.Y., Apr. 25; Franz 
X. Schaffer (77), geologist, Vienna, Austria, Apr. 
17; Morris I. Schamberg (78), oral surgeon, Great 
Neck, L.I., May 20; Kristian Schultz (65), research 
engineer, Chicago, Apr. 22; Robert V. Seliger (52), 
psychiatrist and author, Baltimore, Md., Apr. 24; 
Walter B. Simpson (72), educator, East Orange, 
N.J., May 4; Hugh M. Smallwood (49), of Nutley, 
N.J., analytical research specialist in chemistry and 
physics, Newark, N.J., Apr. 27; Oliver M. W. 
Sprague, economist, Boston, Mass., May 24; Charles 
A. Stanley (74), missionary and educator, Claremont, 
Calif., Apr. 29; Henry B. Stoddard (73), lawyer, 
Fairfield, Conn., May 20; Neil J. Sullivan (55), con- 
struction engineer, Northampton, Mass., May 20; 
John D. Sumner (49), professor and economic ad- 
viser, Buffalo, N.Y., May 3; Mervyn R. Taylor (75), 
professor and physician, Philadelphia, Pa., May 1; 
Eleanor Ross Thomas (78), teacher and dean emerita, 
Middlebury, Vt., Apr. 27; Theodore C. Tuck (74), 
engineer and industrialist, New Rochelle, N.Y., May 
21; Spencer A. Wahl (58), of Cleveland, Ohio, pedia- 
trician, Bethesda, Md., May 21; Charles P. Watson 
(91), inventor of the slow-motion picture camera, 
Ventnor, N.J., May 15; William L. Weed (82), den- 
tist, Norwalk, Conn., Apr. 28; Perley S. Wilcox (78), 
mechanical engineer and industrialist, Rochester, N.Y., 
May 17; Sven Winquist (76), industrialist and de- 
signer, Stockholm, Sweden, Apr. 17; Andrew Yeo- 
mans (45), of Norwich, Vt., physician and professor, 
Hanover, N.H., Apr. 17. 
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Technical Papers 


The Stereoptometer—A Simple Haploscopic 
Instrument for the Study of Binocular 
Space Perception 


Earl A. Alluisi and George S. Harker 


Psychology Department, 
Army Medical Research Laboratory, 
Fort Knox, Kentucky 


In planning a series of basic studies of the fune- 
tions operant in binocular stereoscopic range finding, 
the need for a relatively simple laboratory instrument 
was manifested. The requirements appeared to be that 
the instrument (a) approximate the visual tasks of 
the operator of a binocular stereoscopic range finder; 
(b) be as psychologically simple as possible (e.g., be 
without the complexities introduced by optical and/or 
base magnification or minification) ; (c) be adaptable 
to use both in controlled laboratory situations and in 
actual field situations. ; 

Of the three types of classical instruments avail- 
able (haploscopic, stereoscopic, and Howard-Dolman 
rods), a haploscopic-type instrument was considered 
most appropriate because of the similarity in the 
visual tasks presented by such an instrument and by 
a binocular stereoscopic range finder. Specifically, in 
both tasks the observer is presented with a “simu- 
lated” reticle field for comparison with an actual field 
of view. 

In the instrument developed, the reticle field is pro- 
vided by two USAF reflex gun sights. The reflex sight 
(see the schematic presentation in Fig. 1) consists of 
a source of illumination (A), a diffusion glass (B), a 
reticle disk (C) placed at the focal point of a Mangin 
mirror (D), and a half-reflecting surface (E). The 
Mangin mirror transforms the divergent light rays 
from the pattern cut in the reticle disk into parallel 
beams of light. The half-reflecting surface reflects 
these parallel beams to the eye, while at the same time 
allowing transmission to the eye of light (F) from 
the field of view. To an observer looking through the 
reflex gun sight, the reticle image appears to be lo- 
eated at some indefinite distance in the “real” field. 

In a pilot model stereoptometer (Fig. 2) constructed 
at the Psychology Department of the Army Medical 
Research Laboratory, two reflex sights (S) are used. 
One (S-1) is mounted rigidly to a base; the other 
(8-2) is mounted on a bearing which allows rotation 
in a horizontal are. The tangent of the angle of rota- 
tion of the one sight with respect to the other is found 
by use of a thousandth-inch dial gage measuring from 
a point calibrated as being 9.060 in. from the center 
of the point of rotation. As the movable sight is 
rotated through a given angle (e.g., the angle repre- 
sented by a change in the tangent from A-l to A-2), 
the point of intersection of the extensions of the two 


Referred Source 
of Reticle 


Fic. 1. Schematic diagram of a reflex sight. 


reticle beams from the reflex sights is changed accord- 
ingly (e.g., from R-1 to R-2). A range, the distance 
from the fixed sight (S-1) to the point of intersection, 
is determined by appropriate trigonometric caleula- 
tions. These calculations follow the formula: Range = 
(9.060) (IBE) /(gage reading), where the IBE is an 
interpupillary base estimate for the observer. With 
the gage reading expressed in inches, the range will 
be expressed in the same units as the IBE. 

The instrument provides for two types of ranging 
tasks through the use of fused and unfused reticle 
fields. When the reticle patterns used are similar to 
the extent of allowing fusion by the observer into a 
single reticle image, and when the left and right 
reticle beams are adjusted to yield no vertical dis- 
placement, the ranging task becomes one of true stere- 
optic acuity (i., vergence of the right reticle beam 
results in phenomenal movement of the single fused 
reticle image in depth). In this case, the on-target con- 
dition oceurs with the phenomenal alignment of the 
reticle image with the target in the depth dimension. 
When, however, the reticle patterns used in the reflex 


R-2 R-! 


Fie. 2. Schematic diagram of a stereoptometer. 
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sights are dissimilar to the extent of preventing fu- 
sion, or when the left or right reticle beam is adjusted 
to yield a vertical displacement between the two reticle 
images, the ranging task may become one of either 
binocular summation or interocular vernier acuity 
(i.e., vergence of the right reticle beam results in phe- 
nomenal movement of the right reticle image in the 
right-left dimension only). The on-target condition 
in this case occurs while fixating the target with the 
phenomenal achievement of the particular geometric 
configuration used (e.g., the vertical alignment of the 
two reticle images of the two vertically displaced 
reticle beams). 

It may have been noted that the instrument de- 
scribed above provides for vergence of the right reticle 
beam only. With such asymmetrical vergence, the 
fused reticle image in the stereoptic task appears to 
move obliquely from far-right to near-left, and vice 
versa. Were the left reticle beam the verging system, 
this apparent motion would be on a near-right to far- 
left oblique, whereas with symmetrical vergence the 
fused reticle image would appear to move radially in 
depth. It would seem desirable to have an instrument 
which would provide symmetrical vergence of both 
reticle beams as well as asymmetrical vergence of 
either. Such an instrument is under construction at 
this laboratory. 


Manuscript received November 6, 1952. 


Studies on the Uricase Activity of Rats 
Fed p-Dimethylaminoazobenzene 


Kazuo Mori and Koretoki Shimojo 


Laboratory of Medical Zoology of Showa Medical School, 
Tokyo, Japan 


An attempt was made in this paper to investigate 
the uricase activity of rats in the course of liver-van- 
eer production by p-dimethylaminoazobenzene (butter 
yellow) feeding. The rats were fed p-dimethylamino- 
azobenzene for 120 days by the method of Kinoshita 
(1). This was continued for an additional 2-3 weeks 
with the basal diet free from the dye. After this both 
sexes of 14 albino rats were killed by exsanguination 
within a week. The livers were classified macroscopi- 
eally according to the suggestion of Nakahara et al. 
(2) into four groups: macroscopically normal, uneven 
surface, cirrhotic, and liver cancer. As a control group, 
both sexes of 10 albino rats were fed with basal rice 
diet. Water intake was ad libitum and green vege- 
tables were supplied twice a week. 

To estimate the uric acid consumed, Benedict’s di- 
rect method was adopted. Enzyme solution was pre- 
pared as follows. A piece of liver tissue, weighing ex- 
actly 1g, was ground in a mortar and thoroughly ex- 
tracted with 10 ml of borate buffer solution (pH 8.5), 
and centrifuged at 3000 rpm for 5 min. To 0.5 ml of 
this extract, 2 ml of borate buffer containing 0.4 mg 
of uric acid and 20 ml of borate buffer was added. 
After adding 0.5 ml of toluene, each test tube was 


June 19, 1953 


TABLE 1 


Uricase AcTiviry or THE LIVER or Rats IN THE CoURSE 
or Liver CANCER Propuction (37° C, 6 HR). 


Liver findings No. o a Uricase 
examples (mg %)* activity t 
Normal liver 
(controls) 10 0.312 100 
(0.276-0.369) 
Experimental group 
macroscopically 
normal liver 10 0.390 125 
(0.356-0.432) 
Uneven surface liver 4 0.357 114 
(0.285-0.414) 
Cirrhotie liver 6 0.294 94 
(0.227-0.359) 
Liver cancer 6 0.072 23 


(0.041—0.098) 


* Figures given as averages and ranges. 
+ Value for normal taken as 100. 


stoppered tightly and ineubated at 37° C for 6 hr. 
After the incubation, to 5 ml of this solution was 
added 4 ml of 1/12 W sulfuric acid, and 0.5 ml of 10% 
sodium tungstate solution (Folin-Wu’s precipitation 
method), in succession, after which the solution was 
filtered. To 5 ml of the filtrate, 4 ml of sodium cyanide 
solution and 1 ml of arsenophosphotungstic acid was 
added, the test tube was placed in a boiling water bath 
for 3 min, and it was then left at room temperature 
for about 2 min and finally subjected to photo- 
colorimetry. 

All data are summarized in Table 1. It is clearly 
seen in the table that the degrees of uricase activity 
of the livers which showed macroscopically normal 
and uneven surfaces were 125 and 114 respectively, 
whereas the activity of the normal liver reached just 
100. The uricase activity of the cirrhotic liver was 94, 
and that of the liver cancer was only 23. This indi- 
cated that the uricase activity of rat liver was evi- 
dently increased when the pathological change in the 
liver was not recognized or not remarked. But, when 
the liver tissue became cirrhotic, the uricase activity 
became less remarkable than the above and almost the 
same as normal. It is noteworthy that when the liver 
tissue became cancerous, the uricase activity dropped 
to only a quarter of normal. 

Conclusions. It was demonstrated that the uricase 
activity of rat liver increased once at the early stage 
of liver change and then decreased at the cancerous 
stage in the course of liver-cancer production. Uricase 
contains iron in the molecule as catalase does. Drastic 
decreases in the activity of catalase of mice and rats 
by tumor implantation were demonstrated by several 
workers (3), especially Greenstein (4, 5). And the sig- 
nificance of this enzyme has become more prominent 
in cancer research since the discuvery of toxohormone 
by Nakahara and Fukuoka, who have shown that the 
extraction of a fraction with low molecular weight 
from tumors which, when injected intraperitoneally, 
lowered liver catalase activity of normal mice (6, 7). 
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Ore of the authors reported (8) that the liver cata- 
lase has the same influence on the activity as the uri- 
ease described above in the course of carcinogenesis. 
Uricase is found only in the liver tissue of mice and 
rats. No investigation of uricase has ever been demon- 
strated in the research in experimental cancer pro- 
duction. 
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Circulatory and Autonomic Factors 
in Bulbar Facilitation and 
Inhibition of Reflexes 


L. M. N. Bach? 


Department of Physiology, 
Tulane University School of Medicine. 
New Orleans, Louisiana 


The close association of autonomic effects and bul- 
bar and diencephalic facilitation and inhibition of the 
patellar reflex has been pointed out previously (1-4). 
It appeared desirable to determine whether bulbar 
facilitation bears any relation to the well-known 
Orbeli phenomenon, which involves enhancement of 
the muscular contraction evoked by direct motor nerve 
stimulation when the sympathetic supply to the mus- 
cle is simultaneously stimulated. 

Cats were anesthetized with Nembutal (30 mg/kilo) 
and were prepared as illustrated in Fig. 1. In some 
experiments only one hind limb was used, and in 
other experiments both hind limbs were prepared as 
follows. Steel pins were drilled into the extremities 
of the femur so that a very rigid fixation of the limb 
could be arranged. The iliopsoas muscle was sectioned, 
and the saphenous and sartorius branches of the 
femoral nerve and the whole sciatic trunk and its 
hamstring branches were divided. In one leg the quad- 
riceps branch of the femoral nerve was also sectioned 
to provide a distal stump for direct stimulation of the 
motor nerve to the quadriceps muscle by means of 
shielded electrodes. The other limb was so arranged 
that the knee jerk could be recurrently elicited by a 
rhythmically actuated solenoid. 

The reticular foimation of the brainstem, the pos- 
terior hypothalamus, and the mesencephalon was 
explored with stereotaxically oriented concentric elec- 
trodes. Stimuli consisted of 60-eps pulses of approxi- 


ee Supported by a grant from the Louisiana Heart Associa- 
tion. 


2 With the technical assistance of S. M. Olivier. 
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Fic. 1. Schemata of cat preparation. Both hind limbs are 
rigidly fixed by steel pins drilled into the extremities of the 
femurs. A rhythmically actuated solenoid activates the patel- 
lar reflex on one side which has been completely denervated 
with the exception of the quadriceps branch of the femoral 
nerve. The other side has been completely denervated, and 
the distal stump of the quadriceps branch of the femoral 
nerve is enclosed in shielded electrodes which recurrently 
stimulate the motor nerve fibers. 


mately 10-sec duration with a strength of 5-10 v. 
The femoral motor nerve-quadriceps muscle prepa- 
ration was rhythmically stimulated through the distal 
stump of the nerve by means of 0.1-v sine wave 
applied at the rate of 1/sec. Blood pressure, when 
recorded, was taken from the carotid artery, and 
drug infusions were administered through in-dwelling 
needles in the external jugular vein. The femoral 
artery and adrenal veins were exposed for clamping, 
the lumbar sympathetic chains were loosely ligated 
for later avulsion, and the upper lumbar cord was 
exposed through the dura and a loose ligature applied 
for later severance at Ll. 

The first experimental procedure attempted was to 
determine the effect of surgical interference with the 
sympathetic supply to the limb on bulbar facilitation 
of the knee jerk. Figure 2A shows mesencephalic fa- 
cilitation of the knee jerk, and Fig. 2B shows aboli- 
tion of the response after bilateral resection of the 
lumbar sympathetic chains and clamping of both 
adrenal veins. The second procedure involved phar- 
macologic interference with sympatholytic drugs sub- 
sequent to, during, and preceding bulbar facilitation 
of the knee jerk. Figure 2C shows bulbar facilitation 
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of the knee jerk accompanied (in this instance) by a 
vasopressor response. Figure 2E shows considerable 
reduction of the degree of bulbar facilitation and of 
the vasopressor response (although not complete abo- 
lition of either) after the intravenous infusion of 1% 
Dibenamine.? Comparable effects following the infu- 
sion of 1% Tolserol (Myanesin)* in a different prepa- 
ration are shown in Fig. 2F. It is worthy of note here 
that Myanesin not unexpectedly aboliskes the vaso- 
pressor response as well as the bulbar facilitation of 
the patellar reflex because both processes undoubtedly 
involve multineuron activation. Figure 2D, from a 
different preparation, shows the abolition of an initial 
facilitation, following the infusion of 1% ergotoxine, 
comparable to that shown in Fig. 2A. 


Fic. 2, A. Mesencephalic facilitatéon of the patellar reflex 
(5 v). B. Mesencephalic facilitation of the patellar reflex 
(5 v) after resection of both lumber sympathetic chains and 
occlusion of both adrenal veins. C. Bulbar facilitation of the 
patellar reflex (and pressor response) (2 v). D. Same as C 
in a different preparation without blood pressure record dur- 
ing infusion of 0.1 ce 1% ergotoxine. E. Same preparation 
as in C during infusion of 0.6 cc 1% Dibenamine. F. Same as 
C but different preparation during infusion of 1 cc 1% Tol- 
verul (Myanesin). 


The necessity for complete interference with the 
sympathetic supply to the limb in order to produce 
abolition of facilitation is shown by the following. 
Figure 3A illustrates hypothalamic facilitation of the 
knee jerk which is depressed but not abolished by re- 
section of both lumbar sympathetic chains. (Fig. 3B). 
Subsequently the adrenal veins were compressed bi- 
laterally with the unusual result, shown in Fig. 3C, 


*The Dibenamine was generously provided by Smith, Kline 
and French Laboratories. 


*We are grateful to EB. R. Squibb and Sons for making 
Tolserol available to us. 
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Fic. 3. A. Hypothalamic facilitation of the patellar reflex 
(2 v). B. Same as A except that lumbar sympathetic chains 
have been cut. C. Same as B except that in addition both 
adrenal veins have been clamped. 


that the previeus facilitation was converted into an 
inhibition. This result is not typical, the common effect 
simply being an absence of faciltation. 

These results suggest that bulbar facilitation of the 
patellar reflex might well represent central activation 
of the Orbeli phenomenon analogous to the piqure 
diabetes first described by Claude Bernard (5). In 
order to test this hypothesis bulbar facilitation of the 
reeurrently elicited knee jerk was obtained as shown 
in Fig. 4A, and then the isolated femoral motor nerve- 
quadriceps muscle preparation isolated in situ from 
the central nervous system was rhythmically activated 
at the same frequency as the knee jerk. Stimulation of 
the bulbar source of knee jerk facilitation apparently 
enhanced the contraction of the nerve-muscle prepa- 
raiion as shown in Fig. 4B but it is not certain that 
this effect is entirely free of stimulation artifacts. 
Intravenous administrations of adrenalin have also 
caused an enhancement in both knee jerk and nerve- 
muscle preparations to the same extent. 

Inhibition of the patellar reflex has also been in- 
vestigated in the same fashion. After bulbar inhibition 
of the knee jerk was obtained, the cord was sectioned 
at L1 by tying a thread through the cord and remov- 
ing the knotted ligature. The bulbar inhibitory effect 
was again sought. The effect persisted in spite of the 
fact that all nervous connections between the brain- 


Fic. 4. A. Bulbar facilitation of patellar reflex (5 v). B. 
Same preparation as A; bulbar facilitation of opposite fe- 
moral motor nerve-quadriceps muscle preparation recurrently 
activated by 0.1 v. 
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stem reticular formation and the cord site of the 
patellar reflex are had been severed. Post-mortem ex- 
amination of the cord showed complete severance. 
This inhibitory effect has been obtained in 3 prepara- 
tions. It is characterized by inconsistency of elicita- 
tion; and it is at no time so strong, so complete, or so 
rapid in appearance as when the cord is intact. Occlu- 
sion of the femoral artery may depress bulbar inhibi- 
tion of the patellar reflex, decrease the degree of in- 
hibitory after-discharge, and increase the extent of 
“escape” from prolonged bulbar inhibitory stimula- 
tion. 

It appears obvious from these results that bulbar 
facilitation of somatic reflex activity involves the pro- 
duction of adrenalin and the activation of the sym- 
pathetic supply to the limb. It is not yet clear that 
such facilitation precludes any additional or substitu- 
tive facilitatory mechanisms in the orthodox sense at 
the site of the patellar reflex are within the cord. It 
is apparent that the sympathetic system and adrenalin 
liberation may be activated by stimulation of the 
bulbar reticular facilitatory system in such a fashion 
as to resemble a pigure d@’Orbeli in the Bernardian 
sense (5). The presence of some circulatory factor in 
the bulbar inhibitory phenomenon also seems appar- 
ent, but the nature of this effect is as yet obscure. 

Ever since Orbeli’s first report on the effects of 
adrenalin on neuromuscular fatigue (6), various in- 
vestigators have reaffirmed and extended his original 
findings. Thus Corkill and Tiegs (7) showed that both 
adrenalin and sympathetic stimulation would enhance 
the height of muscular contraction, and Gruber (8- 
10) has shown that adrenalin enhances muscular con- 
traction, delays the onset of fatigue, and introduces 
significant variations in the time relations of various 
phases of muscular contractions. Tuttle (12) claimed 
that adrenalin increased the tonus of the quadriceps 
and of the patellar reflex. Recently Biilbring and 
Burn and collaborators have carried out intensive and 
significant investigations concerning the mode of ac- 
tion of adrenalin on neuromuscular and central ner- 
vous system activity (12-16). Their results indicate 
that the phrenic nerve-diaphragm preparations show 
an increased tension duration to maximal stimulus 
volleys due to the direct action of adrenalin on the 
muscle fiber. They also find that flexor and extensor 
movements induced by descending motor tract stimu- 
lations can be depressed or enhanced under different 
circumstances by adrenalin, and that nerve action 
potentials may be enhanced by a non-circulatory effect 
of intra-arterially injected adrenalin. From additional 
evidence that adrenalin may enhance transmission at 
the neuromuscular junction in the phrenic nerve-dia- 
phragm preparation, they conclude that adrenalin 
may increase the nerve-muscle response in three ways: 
(1) to a minor extent by augmenting the contraction 
of the muscle fiber itself; (2) by improving neuro- 
muscular transmission; and (3) by improving excit- 
ability and conduction in the motor nerve fiber. It is 
tempting to draw the conclusion that the effects de- 
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scribed here constitute a central nervous system ae- 
tivation of the effects described by Biilbring and 
Burn, but much work remains before this point can 
be confirmed. 
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On the Use of Calomel Half Cells to 
Measure Donnan Potentials 


K. L. Babcock and Roy Overstreet 
Division of Soils, University of California, Berkeley 


Since their use by Loeb (1), calomel half cells have 
been widely employed in measuring interface poten- 
tials that arise between suspensions of charged col- 
loids and solutions of electrolytes with which they 
may be in equilibrium (ie., Donnan potentials). In 
making these measurements it has been commonly as- 
sumed that no junction potential exists at the KCl 
saturated bridge which is inserted in the suspension. 
Recently, this assumption has been questioned by 
Jenny et al. (2) who interpret their data to mean that 
the junction potential may be appreciable. This has 
led the present writers to re-examine the assumption 
that two calomel half cells can measure a Donnan 
potential even if one explicitly assumes that the trans- 
ference numbers of K+ and Cl are equal. 

In order to predict the emf which will result from 
the insertion of electrodes into any system, the proper 
procedure is to write down each individual process 
that occurs when n faradays pass through the circuit 
in question, to add these processes and to obtain the 
net cell reaction. The emf for the cell is then given by, 

AF NF yE 
where F,, is the faraday. This procedure is applied 
below to the classical model of a Donnan system. 

Assume that a suspension of potassium colloid, KR, 
(phase I) is in equilibrium with a solution of KCl 
(phase II) across a membrane permeable to KCl but 
not to colloid. The equilibrium condition is: 
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We now inquire whether calomel half cells with salt 
bridges can measure an interface potential which may 
exist across the membrane (Donnan potential). 

Let us insert calomel half cells with saturated KCl 
bridges. The cell is 


A M B 


KCl I Ka 
Hg | Hg.Cl, | (sat) KCl+KR| (sat) Hg.Cl,| Hg 
We shall assume that the transference numbers of K* 
and Cl are equal across boundaries A, B, and M. 

In order to obtain the net cell process, we must write 
the electrode reactions and the transference processes 
at the interfaces A, M, and B and obtain their sum. 
When 2 faradays pass, the following processes occur : 

(a) Hg.Cl, +2e 

(b) K*(I) +Cr (Ig) 

(ec) K* (II) +Cr (1) — Cr (II) + K* (1) 

(d) (II,)+Ctr (IT) — Kt (II) 

(e) 2Hg +2Cr(Il,) + Hg,Cl, 


— 2Cr (I,)+ 2Hg 
—Cr(I) +K* (Is) 


The subscript s denotes that the ior in question is 
in the salt bridge so that (b) corresponds to the trans- 
fer of 2 faradays from bridge I to solution I, (c) eor- 
responds to the transfer of 2 faradays across the mem- 
brane, and (d) correspoads to the transfer of 2 
faradays from solution II to bridge II. Adding the 
processes we obtain the net cell reaction, 


KCl (II,) — KCl (I,) 


That is, the net process is simply the transfer of KCl 
between the two bridges. The AF for this process must 
be zero since KCl is transferred between solutions of 
the same composition, and hence F,,,,=0. This same 
result is obtained even when the transference numbers 
across the membrane are not the same. If the trans- 
ference numbers of K* and Cl- across the membrane 
are ¢t, and t_, then the net cell process becomes, 
(2t,-1) KCl (IT) + KCl > 

(2t, -1) KCl (1) + KCl (Ip) 
Since the activity of KCl is the same in I as in II at 
equilibrium, we again find AF =0 and E,,,=0. 

We are led to the conclusion that if an emf is meas- 
ured for the cell in the laboratory, the assumption of 
equal transference numbers at either A cr B or both 
must be in error. When the transference numbers are 
not equal at the bridge junction, this means that there 
is a net transfer of salt from the bridge to the suspen- 
sion. This transfer is the driving force of the cell, and 
it cannot have a AF which is the measure of the mem- 
brane potential, since, as may be demonstrated experi- 
mentally, its magnitude depends «pon the salt con- 
centration in the bridge. 

The arguments above show that even where trans- 
ference numbers at the KCl bridges are assumed to 
be equal, the calomel half cell assembly does not meas- 
ure the membrane potential in a Donnan system. 
Therefore, if an emf is obtained experimentally for 
such a cell, it must mean that the transference num- 
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bers are not equal at at least one of the bridge june- 
tions. In other words, the nonequilibrium bridge 
junctions are the only possible seat of an emf. 

This finding is in aceord with the statements of 
Gibbs and later of Guggenheim who emphasized that 


it is impossible to measure interface potentials. How- + 


ever, this is not to deny the probability that such 
interface potentials may exist. In certain kinds of 
membrane systems interface potentials can be esti- 
mated from theory, provided that the solutions are 
sufficiently dilute. 

The foregoing approach has been extended and ap- 
plied to membrane systems of other types (permselec- 
tive membranes). A more complete discussion will be 
published soon. 
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Cytology is, at the present time, the most promising 
approach to the problem of early morphologic diag- 
nosis of lung tumors. The most serious limitation to 
its widespread application has been the lack, hereto- 
fore, of a satisfactory means of concentrating the 
cellular material found in sputum. As a result, it has 
been necessary for the pathologist or laboratory tech- 
nician to select, by macroscopic inspection, a very 
small proportion of the total specimen for microscopic 
examination. 

This method of selection is unavoidably influenced 
by chance. Nasal and oral materials are always pres- 
ent in sputum; if the amount of true bronchial spu- 
tum is minimal, it may be entirely overlooked in the 
selection of material for screening. 

It is now believed that a negative cytological report 
is not justified unless at least 15 slides have been 
studied. When 15 slides, from 5 different sputum sam- 
ples are examined, an accuracy of approximately 92% 
ean be achieved (1, 2). If for any reason this series is 
not complete, accuracy falls off sharply. A satisfac- 
tory method of concentration, it is hoped, would not 
only increase over-all accuracy, but reduce the number 
of sputum samples required as well, and thus consid- 
erably expedite diagnosis. 

2The trypsin used in this study was Tryptar, kindly fur- 
nished by the Armour Laboratories, Chicago, Illinois. 
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Previous approaches to the problem. It is impossible 
to centrifuge cellular elements out of sputum because 
of the viscosity of the medium. Hyaluronidase lique- 
fies the mucus in the sputum, but the process is too 
slow to be feasible (3). The proteolytic enzyme, 
papain, activated by cysteine, is rapid enough in its 
action, but the residual precipitate markedly obscures 
cellular detail (4). Another enzyme, the “receptor- 
destroying” enzyme recovered from filtrates of vibrio 
cholera, as suggested by the work of Burnet and Stone 
(5, 6), and a muecolytic agent, lysozyme (3), have also 
been found unsatisfactory. 

Agents other than enzymes have been investigated. 
Urea and sodium bicarbonate were shown to’ reduce 
the viscosity of mucus, but they also cause severe dis- 
tortion of cell structure (3). An ingenious attempt 
to precipitate the mucus by lead acetate, in conjune- 
tion with differential centrifugation, likewise failed to 
give reasonably dense concentration of cellular mate- 
rial (3). 

Trypsin in the treatment of sputum. Trypsin is 
chiefly known for its selective enzymatic digestion of 
nonviable organic material (7, 8). Since the bulk of 
cellular material in sputum is mature, nonviable squa- 
mous cells, normally exfoliated in great numbers from 
oral mucosa, it was thought that this action of trypsin 
might be useful in the preparation of specimens of 
such secretions. By reducing the number of such cells, 
it might speed the screening process, and increase the 
number of specimens that could be evaluated daily by 
the limited number of trained personnel available. 
Since trypsin, moreover, is known to have substantial 
mucolytice action, it was decided to aim at a method 
by which both the digestive and mucolytie actions 
could be utilized. We believe that such a technique has 
been achieved. 

Technique for the use of trypsin. Early inithis work 
it became apparent that the mucolytic action of tryp- 
sin affected sputum only when the mixture was simul- 
taneously heated and vigorously agitated. A Kahn 
shaker provides suitable agitation, but we have been 
unable to devise a method of supplying controlled 
heat with this method. At present, we are using manual 
agitation with frequent heating under a tap of run- 
ning warm water. 

Another method, using commonly available equip- 
ment, has been found satisfactory. Heat is supplied 
by a serological water bath regulated to 57° C, and 
the agitation force is supplied by air pressure from 
a portable compression tank. The tank attachment has 
multiple faucets which are connected by rubber tub- 
ing to glass droppers inserted into centrifuge tubes 
containing the sputum and trypsin mixture. Pressure 
is regulated to a forceful stream. Results with this 
method have been satisfactory, although further ex- 
perience may indicate a more simple approach. 

We have found that 125 mg (125,000 Armour units) 
of trypsin, dissolved in 12.5 ml of Sérensen’s buffer 
(pH 7.1), is sufficient to liquefy from 8-10 ml of 
sputum. The sputum and trypsin, in this proportion 


Fie. 1. Before tryptic digestion. Numerous mature squa- 
mous epithelial cells and fibrinous strands. x 100. 
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Fic. 2. Same specimen following tryptic digestion. Marked 
decrease in both squamous cells and fibrin resulting in a 
thin, homogeneous film of discrete cells. x 100. 


are put in a centrifuge tube with a capacity of 23 
times the total amount of the mixture, so that subse- 
quent agitation will generate sufficient force to break 
up and dissolve the tenacious strands of mucus and 
.fibrin. One or two drops of eaprylie alcohol, depending 
upon the agitation time, reduces the surface tension, 
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and thus prevents foaming which commonly occurs 
when protein solutions are agitated. 

The time required to liquefy a specimen thoroughly 
depends upon its initial viscosity, but the most tena- 
cious specimen usually responds within 15 min. After 
the specimen has been agitated, a small amount— 
0.5-1 ml—of human plasma is layered to the bottom 
of the centrifuge tube with a pipet or capillary drop- 
per. This plasma accomplishes two ends. First, plasma 
acts, to some extent, as an inhibitor of trypsin activity 
(9) and is a convenient substance to use for arresting 
the digestive process. Secondly, it acts as an adhesive 
agent in the subsequent procedures, replacing the lique- 
fied mucus. Unless some such substance is added, cells 
are readily lost from the slide during fixing and stain- 
ing. 

Results. The evaluation of the mucolytiec effect of 
trypsin was made upon the basis of stained smears 
made of the sediment recovered after centrifuging. 
The best criteria of such an effect, we believe, are the 
homogeneity of the smear, the appearance of the 
stained cellular elements, and the absence of cell 
clumps and fibrinous strands of cells. In terms of such 
criteria, the mucolytie action of trypsin was entirely 
satisfactory and distinctly superior to the action of 
any other mucolytie agent we have investigated. In a 
series of smears made at 5-min intervals (in terms of 
digestion time), we observed complete disappearance 
of fibrinous strands and cell clumps, with markedly 
homogeneous smears at the end of 15 min. There 
was no further change in the appearance of smears 
until after 50 min of agitation and digestion when a 
suggestion of overdigestion, evidenced by a reduction 
in sharpness of cytoplasmic borders and the appear- 
ance of numerous ghostlike fragmentary structures, 
was noted. These changes were progressively height- 
ened as the agitation and digestion time was increased. 

The effectiveness of trypsin in reducing the number 
of mature, nonviable squamous cells was marked. This 
was determined by comparing slides prepared with 
trypsin-treated material with slides from the same 
sputum specimens which were processed in the usual 
manner. The apparent effect is a substantial increase 
in the number of macrophages on the slide made from 
trypsin-treated material (Figs. 1 and 2), but there 
has, in fact, been a substantial reduction in the number 
of mature squamous cells. Trypsin does not alter the 
standing characteristics of cellular material; all cells 
maintained their usual reaction to Papanicolaou stain- 


Trypsin had no noticeable effect upin the appear- 
ance of malignant cells. In comparison with routinely 
processed material, however, the concentration of ma- 
lignant cells in the trypsin series was notable. It was 
estimated that smears prepared by this method ¢on- 
tained from 4-6 times as many malignant cells as 
slides made in the usual way from the same sample of 
sputum. It is also important to note that malignant 
cells from an adenocarcinoma do not lose, in the 
process of being concentrated, their distinctive clump- 
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Fic. 3. Overdigestion with trypsin. Large clusters of malig- 
nant squamous cells. Other cellular elements appear as an 
amorphous debris. x 100. 


ing—an important criterion in evaluating this type 
of malignancy. 

In short, the use of trypsin, as described above, ap- 
pears to be a practical and feasible answer to the prob- 
lem of concentrating the cellular clements of sputum, 


. 
* 


Fic. 4. Hicher magnification of Fig. 3, revealing preserva- 
tion of malignant cellular detail. x 430. 
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and in addition, it eliminates approximately 60% of 
the material which is not significant to diagnosis. In 
almost every case, all cellular material available from 
a specimen of sputum could be smeared on one or two 
slides. This technique has not been in use long enough 
for accurate evaluation, but there is every reason to 
hope that a substantial increase in efficiency will be 
achieved, as well as an increase in accuracy of diag- 
nosis. 

Overdigestion phenomenon. A specimen collected 
from a patient with a known epidermoid carcinoma 
of the lung and coexisting tuberculosis was overdi- 
gested by 11% hr exposure to trypsin in a running tap- 
water bath of aproximately 60° C. Stained slides made 
from the sediment, as was expected, revealed a back- 
ground of hazy, nondescript cell fragments. Quite un- 
expected:y, however, numerous malignant cells were 
seen in an excellent state of preservation and appeared 
in large clumps. The nuclei of these malignant cells re- 
tained their typical dense hyperchromicity and the 
cytoplasm remained brilliantly orange, as is usual for 
the highly cornified malignant squamous cells (Figs. 
3 and 4). 

This phenomenon needs careful evaluation, but it 
suggests the possibility of a radically new approach 
to cytology in all its phases. If this observation is con- 
firmed, trypsin could be of great service in the cyto- 
logie diagnosis of gastric cancer, where the number of 
oral squamous and other nonsignificant cells are a 
great problem. It might be useful as a vaginal douche 
in cases where it is impossible to obtain satisfactory 
smears by the usual technique because of postradia- 
tion fibrinous and nonviable debris. Trypsin might 
also be used to lyse clotted pleural and ascitic fluids 
for cytologic study and, in sufficient concentration, to 
digest the abundant fecal debris from lower bowel and 
rectal washings, and thus permit cytologic study of 
such materi='. 

Su: . By the addition of a solution of trypsin, 
thick, tenacious sputum can be liquefied and concen- 
trated without loss of significant cellular detail. This 
compound also digests most of the mature squamous 
cells which normally make up a large proportion of 
the cellular elements in sputum, as well as other non- 
viable materials. As a consequence, it is generally 
possible to smear all significant cellular material upon 
only one or two slides. Cell structure is at least as 
clearly visualized as by the older method, and in tive 
ease of pulmonary malignancy the number of ralig- 
nant cells which can be seen on the slide is enormously 
increased. 

Overdigestion with trypsin was emplo- -1 on a lim- 
ited number of specimens. It was for iat malig- 
nant cells remained intact and easily ide . :fiable after 
all other cells in the specimen were opliterated by 
enzymatic digestion. 

The utilization of the digestive action of trypsin in 
the preparation of materials other than sputum for 
cytologic study has many possibilities, although study 
of a larger number and variety of cases is necessary 
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before a definite conclusion is warranted as to the 
range of applicability of this method. 
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2,3,5-Triphenyltetrazolium Chloride as a 
Rapid Indicator of Viability 
in Cottonseed 


M. G. Lambou* 


Southern Regional Research Laboratory” 
New Orleans, Louisiana 


Use of 2,3,5-triphenyltetrazolium chloride for the 
rapid detection of viability in seeds, first proposed by 
Lakon (1), is based on the capacity of the stain to 
dye only those parts of the seed embryo that are alive 
and will grow (2-5). The stain, colorless in aqueous 
solution, is reduced to a red insoluble formazan in the 
presence of living tissue upon which it is deposited 
(4). A number of investigators have applied this 
staining technique to cottonseed for the detection of 
viability, with limited success. Flemion and Poole (6) 
used whole excised embryos and observed a light stain- 
ing of the entire embryo or most of it. Their results 
seemed to agree substantially with Flemion’s rapid 
viability test (7) in which excised embryos are ger- 
minated on moist filter paper in Petri dishes at room 
temperature. Raggio and de Raggio (8) reported re- 
sults with tetrazolium chloride in good agreement 
with germination tests. Poe et al. (9), using whole 
kernels and an infrared lamp to apply heat and ac- 
celerate the reaction, reported that the tetrazolium 
chloride test agreed with the standard germination 
tests in only 57% of the individual samples examined. 
They concluded that the stain could not be relied on 
to give accurate results for routine laboratory experi- 


1 Appreciation is expressed for assistance in some of the 
experiments from Miss B. A. Jensen, N.C.P.A. Fellow, and 
Mrs. J. S. Lambour; and to James B. Dick, Delta Branch 
Experiment Station, Stoneville, Miss., and Wales Newby, 
Cotton Oil Products Co., inc., Opelousas, La., for furnishing 
the seed. The author acknowledges the helpful suggestions 
of A. M. Altschul during the preparation of this manuscript. 

2 One of the laboratories of the Bureau of Agricultural and 
Industrial Chemistry Agricultural Research Administration, 
U. 8. Department of Agriculture. 
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ments. Porter et al. (10) tested longitudinal sections 
of the whole seed after a presoaking period, but en- 
countered “hard seed” (seed that did not imbibe 
water) and mechanical difficulties that prevented an 
accurate evaluation of the color test. 

Since the results in the literature were not in 
agreement, Porter’s (10) method was selected as 
most suitable for adaptation since it incorporated one 
of the more desirable features, that of exposing a 
longitudinal section of the embryo to the stain. It was 
modified to obviate the difficulties which he reported 
and then applied to untreated seed and seed that had 
been heat-treated, exposed to high energy cathode 
rays, and stored in a sealed container for several 
weeks. When available, graded series of samples, con- 
sisting of decreasing numbers of viable seeds to in- 
creasing numbers of nonviable seeds, were tested. Data 
are presented which indicate the possibility of using 
the modified method for rapidly detecting the germi- 
nating capacity of cottonseed. Each time the staining 
technique was applied, the results were compared with 
those from the standard germination test (11) on 
seed drawn from the same lot. 

The following modifications in Porter’s (10) tech- 
nique were made. A stronger solution of the stain, 
2%, was used. The lint and coat were removed from 
the kernel since it had been observed that they did 
not react with the dye. “Hard” seed were excluded 
from these investigations because Porter found that 
they did not react. As small a volume of staining solu- 
tion was used as was required to insure a reaction be- 
tween it and the cut surface of the section. It was 
jound undesirable to cover the seed section with the 
stain as there was a tendency for the cottonseed em- 
bryos to float and the various parts of the section to 
separate when an excess of indicator solution was 
used. Precautionary measures were observed to insure 
that the cut surface was exposed only momentarily to 
the atmosphere and that while in contact with the 
stain both stain and tissue were constantiy protected 
from the light. Differences in the depth of color and 
the extent’ to which the eut surface of the tissue be- 
came stained were noted. 

Small portions of heat-treated samples of eotton- 
seed from other experiments were made available for 
the tests reported here. They had been heated in a 
steam-jacketed Baker-Perkins mixer* which had been 
modified to heat rapidly and mix uniformly without 
erushing approximately 2000-g samples (12). Por- 
tions of samples from series exposed to increasing 
dosages of high energy cathode rays (13) were also 
subjected to the tetrazolium chloride staining tech- 
nique. The cathode rays were produced by a pressure- 
insulated, electrostatic generator of the Van de Graaff 
type, operating at 3 million v and capable of emitting 
a continuous supply of monoenergetic electrons in a 
magnetically focused beam (14). 

*The use of trade names in this article is for identification 


and does not imply endorsement by the Department of Agri- 
culture of this product over similar products not mentioned. 
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All lots of cottonseed were presoaked in distilled 
water for 16-18 hr. Then 200 seeds from each lot (un- 
less otherwise indicated in the tabulated data below) 
were sectioned longitudinally approximately through 
the center of the radicle. Only those embryos that were 
sound in appearance were exposed to the tetrazolium 
chloride solution. During the sectioning operation, dis- 
colored and soft embryos and empty and shriveled 
seeds were discarded. The lint and coat were removed 
from the kernel and half of the kernel was placed, 
eut-side down, in a Petri dish located in a dark com- 
partment and containing a 2% aqueous solution of 
the indicator. (The stock dye solution was never more 
than 4 weeks old and was stored in the dark.) One 
hundred kernel halves could be accommodated con- 
veniently in one Petri dish which, when full, was 
placed in a dark cabinet at room temperature during 
the incubation period of 24 hr. 

Complete staining of the sections could be observed 
in 4 hr. A check count, made after 24 hr, always 
agreed with the 4-hr count. In some samples, particu- 
larly those that had been heat-treated, distinct varia- 
tions in the depth of color and its location were recog- 
nized. Considering all the samples 4 different reactions 
were observed. They were: (1) an intense carmine red 
coloring of the entire cut surface; (2) a faint but com- 
plete staining of the section; (3) a partial reaction in 
which cotyledons were stained wholly or in part, but 
radicals were unaffected by the stain; and (4) no re- 
action in any portion of the section. 

It was first determined that the reaction between 
the cottonseed kernel and 2,3,5-triphenyltetrazolium 
chloride was heat labile, as was the case with many 
other tissues (15, 16). Prime fuzzy seed (Delfos 651 
variety, 1948 crop), boiled for 15 min, did not reduce 
the stain, whereas 95% of the unboiled seed from the 
same lot stained readily. Comparably 95% of the un- 
boiled seed germinated, but none of the boiled ones 
sprouted during the standard test. When kernel sec- 
tions from both lots of seed were immersed in tetra- 
zolium chloride solution in the same Petri dish, the 
boiled seeds were easily distinguishable from the un- 
boiled ones after 4 hr. After 24 hr, counts in duplicate 
groups of 100 sections each remained unchanged in- 
dicating that the formazan once formed and deposited 
on the tissue did not diffuse into the solution or be- 
come deposited on those sections that had not reacted 
in 4 hr. This exploratory experiment demonstrated 
that tetrazolium chloride could be used to distinguish 
between viable and nonviable cottonseed. 

Duplicate sets of-a lot of naturally moist cottonseed 
(Delfos variety, 1950 crop, 14% moisture content) 
were heated at 160° F for 10, 20, and 30 min. The re- 
sults of the standard germination test and the rapid 
staining method are shown in Table 1. Observed were 
seed sections entirely unstained, a few in which only 
the radicle remained unstained, a substantial per- 
centage that were faintly though completely colored 
pink, and those intensely stained a carmine red in all 
parts. When compared with the values obtained from 
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TABLE 1 


CHANGES IN VIABILITY OF HEAT-TREATED COTTONSEED* AS 
SHOWN BY THE TETRAZOLIUM CHLORIDE AND THE 
STANDARD GERMINATION TESTS 


Dura- Response to tetrazolium 


tion of Seed chloride test — 
heat dis- 
treat- carded Completely stained — 
ment (%) None Partial Faint Intense (%) 
(min) (%) (%) (%) (%) 
0 30.5 3.5 _ 6.0 60.0 52.8 
26.5 11.5 61.5 56.5 
10 31.5 2.0 3.5 19.5 43.5 42.7 
25.0 1.5 0.5 2.5 70.5 61.0 
20 22.7 36.7 _ 36.7 3.8 2.8 
22.0 21.0 _ 46.0 11.0 1.2 
30 59.5 14.0 _— 26.5 0.0 0.0 
19.0 41.0 _ 38.0 2.0 0.5 


* Delfos variety, naturally moist, of 14% moisture con- 
tent, crop year 1950, grown at the Delta Branch Experiment 
Station, Stoneville, Miss. 


TABLE 2 


REDUCTION IN VIABILITY OF COTTONSEED* STOREDt IN A 
SEALED CONTAINER AS SHOWN BY THE TETRAZOLIUM 
CHLORIDE AND STANDARD GERMINATION TESTS 


Response to tetrazolium 


Seed Seed chloride test Standard 
Stor- hy germi- 
exam- dis- Completely 
(weeks) ined carded stained im 


(no.) (%) Faint Intense (%) 


(%) (%) (%) 


None 100 24.0 6.0 41.0 29.0 50.3¢ 
3 408 34.0 36.3 21.8 7.8 7.5 


* Mixed variety, 1950 crop, naturally moist, of 20% mois- 
ture content. 

+ Storage in a cabinet maintained at 80° F for 3 weeks. 

t Average of duplicate tests of 400 seeds each. 


TABLE 3 
CHANGES IN VIABILITY OF A DEeLFros 651 Variety or Cor- 
TONSEED IRRADIATED WITH CATHODE Rays* AS Der- 
TECTED BY THE TETRAZOLIUM CHLORIDE AND 
THE STANDARD GERMINATION TESTS 


Response to 


tetrazolium 


Seed Seed chloride test " 
Dosage exam-  dis- 
(rept) ined carded Completely ation 
(no.) (%) stained test 
None Intense (%) 
(%) (%) 
None 92 10.8 30.4 58.8 66.7 
500,000 97 10.3 33.0 56.7 47.2 
1,000,000 100 10.0 73.0 17.0 8.5 
1,500,000 170 7.0 92.9 0.0 0.0 
2,000,000 190 1.0 99.0 0.0 0.0 


* High voltage cathode rays produced by a Van de Graaff 


type generator operating at 8 Mev. 


+t Rep = roentgen equivalents physical as described by Evans 


(21). 
t Only 75 seeds available. 
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standard germination tests, it appeared that those 
seeds that had reacted completely to give an intense 
red color could be considered viable. 

A sample of naturally moist cottonseed of 20% 
moisture content was stored in a pint-size sealed glass 
jar at 80° F for 3 weeks. Germination counts by the 
standard method showed that during the interval ger- 
minability had been reduced from 50.5 to 7.5%. Only 
7.6% of the stored seed stained intensely red when 
exposed to the tetrazolium chloride solution (Table 
2). In this sample of seeds staining was complete 
when it occurred and was either faint pink or intense 
red. None of the seeds stained heavily in one part of 
the embryo and lightly in another. 

When it was found that increasing dosages of high- 
voltage cathode rays had adverse effects on the ger- 
mination and growth of cottonseed (13), small sam- 
ples of the irradiated and unirradiated seeds were ex- 
amined by the staining technique. The results (Table 
3), when compared with those obtained by germina- 
ting the seed according to the standard test, indicated 
again that the seed sections intensely stained could be 
considered viable. It was interesting to note that there 
was either an intense response or no reaction. Appar- 
ently, loss of reducing capacity took place through- 
out the entire seed. This might be interpreted as evi- 
dence that penetration of the rays was complete when 
it occurred. 

The pH of cottonseed has been found to range be- 
tween 6.4 and 6.7 (17, 18). Hence, complete staining 
to an intense red cannot be attributed to the presence 
of reducing sugars which react with the stain only 
above pH 11 (19) nor to that of ascorbic acid, cys- 
teine, and glutathione which react only above pH 9 
(20). 

The fact that the percentage of sectioned embryos 
which stained completely an intense red showed close 
agreement with the percentage of normal sprouts ob- 
tained by the standard germination test in 16 out of 
17 lots of seed indicates that any reaction other than 
the complete staining to an intense red can be inter- 
preted as a loss of the capacity of the seed to ger- 
minate. This close association between the results of 
the two methods has led to the conclusion that the 
tetrazolium chloride test when conducted as described, 
offers promise as a rapid means of detecting changes 
in viability of cottonseed. 
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Effect of Intravenously Injected Bone 
Marrow Cell Suspensions on Thymic 
Regeneration in Irradiated 

C 57 Black Mice* 


Mary B. Brown, Henry S. Kaplan, 
Patricia P. Weymouth, and Janice Paull 
Department of Radiology, 


Stanford University School of Medicine, 
San Francisco, California 


The development of thymic lymphomas in systemi- 
eally irradiated C 57 black mice is effectively inhibited 
by placing a lead shield over one thigh during expo- 
sure, despite the fact that the thymus receives the 
same x-ray dose (1, 2). It was recently shown that, 
although initial radiation injury to the thymus is not 
prevented, thymic regeneration is significantly acceler- 
ated by thigh shielding (3). This report is concerned 
with a series of four experiments indicating that this 
effect of thigh shielding may be largely reproduced by 
intravenous injection of homologous bone marrew cell 
suspensions into systemically irradiated mice. Regen- 
eration of the thymus begins less promptly, however, 
and requires the injection of relatively large amounts 
of bone marrow. The intraperitoneal implantation of 
skeletal muscle and the intravenous injection of exo- 
genous thymic cell suspensions were not effective in 
promoting thymic recovery. 

In each of the four experiments, littermate C 57 
black mice of both sexes, aged 33+3 days at the start 
of treatment, were distributed equally among 3-6 
groups. These groups included both untreated and 
irradiated controls and four types of experimental 
groups. The irradiated controls received an intra- 
venous placebo injection of Locke’s solution, 0.05- 
0.10 ee, promptly after each of 4 periodic total-body 
doses of 168 r each at 8-day intervals, on experimental 
days 1, 9,17, and 25. Physical factors were: 120 kvp, 
9 ma, 0.25 mm Cu+1.0 mm Al added filter, 30 em 
mouse-target distance, 32 r/min. Experimental groups 

‘This investigation was supported by a subcontract from 
the Naval Radiological Defense Laboratory, San Francisco 
Naval Shipyard, and by grants-in-aid from the National 
Cancer Institute, National Institutes of Health, USPHS, and 


More recently from the Jane Coffin Childs Memorial Fund 
for Medical Research. 
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were similarly irradiated and treated in one of the 
following ways: (a) lead shielding of one thigh dur- 
ing each irradiation, as previously described (2); (b) 
intravenous injection of bone marrow cells suspended 
in Locke’s solution; (c) intravenous injection of 
thymie cells similarly suspended; and (d) intraperi- 
toneal implantation of minced skeletal muscle. The 
bone marrow suspensions were freshly made each time 
according to the method of Lorenz et al. (4). In most 
instanees, the suspension injected into a single re- 
eipient contained the femoral marrows of a single 
young C 57 black donor (1 : 1 concentration), but in 
one experiment the femoral marrows of each two 
donor mice were divided among 5 recipients (2 : 5 con- 
centration). 

One group of donor animals received 1-4 periodic 
x-ray exposures (168 r) at 8-day intervals with both 
thighs shielded by a ‘ead strip 1 em wide and 3 mm 
thick. The shielded femoral marrow was removed 
promptly thereafter, suspended, and injected intra- 
venously (1 :1) into a correspondingly irradiated re- 
cipient. Skeletal muscle from the shielded thighs of 
the same donors was minced, and small fragments 
were loaded into trocars for implantation. Thymic 
cell suspensions were made by mincing thymuses of 
untreated donors in Locke’s solution; they were in- 
jected intravenously in 1 : 1 concentration. 

At predetermined intervals from 1 to 26 days after 
the last irradiation (experimental days 26-51), ecor- 
responding groups were sacrificed. The thymus, 
spleen, and pooled superficial lymph nodes (2 axillary, 
2 inguinal) were rapidly excised, dissected free of fat 
and connective tissue, weighed on a torsion balance, 
and preserved in Bouin’s fluid for histologic study. 

The mean thymic weights of all groups are sum- 
marized in Table 1, and those of the control, marrow- 
injected, and thigh-shielded groups are compared in 
Fig. 1. Thymie weight recovered rapidly in the thigh- 
shielded groups and again overshot normal levels by 
day 51. The thymuses of animals given marrow cell 
suspensions began to regenerate appreciably later 
(day 33), but their rate of recovery thereafter 
roughly paralleled that of the thigh-shielded groups. 
The irradiated controls receiving Locke’s solution 
alone showed a slight abortive rise in thymic weight 
between days 29 and 33, after which there was a 
secondary fall to initial post-irradiation levels which 
persisted through day 51. The differences between the 
mean thymic weights of the marrow and placebo-in- 
jected groups are significant at the 0.05 level at day 
33 in one experiment, and again at day 40, and be- 
come increasingly great thereafter. 

Marrow cell suspensions in 2:5 concentration did 
not significantly affect thymic weights at days 33 and 
45, nor were muscle implants or thymic cell suspen- 
sions effective at day 51. In additional studies, pre- 
irradiated (450 r) marrow-cell suspensions were in- 
effective at day 29, but normal marrow cell suspen- 
sions were equally so at this time. “Stimulated” mar- 
row from the femurs of thigh-shielded, irradiated 
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TABLE 1 


TuyMic WEIGHT IN IRRADIATED C 57 BLACK MICE 


Expt. day Day 26 Day 29 Day 33 Day 40 Day 45 Day 51 

Days after last irradiation 1 + 8 15 20 26 

Expt. no. IV I II IV IV II III IV 
No. mice/group (7-8) (9-10) (4) (6-8) . (7-8) (5-6) (7-8) (6-8) 
No x-ray; age controls 56.7 + 2.5* — 53.0 + 4.3 44.8+1.8 47.9+3.2 
X-ray + Locke’s solution LV. 15.7+0.5 13.641.1 29.6424 24.2414 22.2414 18.2409 203+ 0.7 16.7+08 
X-ray + marrow LV. 2:5 22.1+0.9 20.7 + 2.0 
X-ray + marrow L.V. 1:1 17.4410 15.4408 29.94+3.1 32.14+2.9 31.6443 349438 46.34+5.8t 39.6+43 
X-ray with thigh shielded 14.7+0.7 42.3+3.1 49.0+3.8 66.7+1.8 65.6+3.6 
X-ray + muscle implant I.P. 22.4 +5.0 
X-ray + thymie cells I.V. 25.9 + 4.1 


* Mean and standard error by \ =(@ oar. 
n(n—-1) 


+ Marrow taken from shielded donor femurs immediately 


donors was not significantly more effective at day 51 
than normal marrow. Perhaps the interval between 
such irradiation and the time of sacrifice must be in- 
creased to permit the shielded marrow to express an 
enhanced proliferative or regenerative capacity. There 
was no correlation between body weight and thymic 
weight in any of the irradiated groups. Body weight 
in the irradiated groups was significantly lower than 
in the controls and was not affected in any systematic 
manner by any of the treatments employed (Table 2). 
Lymph node weights were markedly reduced by 
irradiation in all groups, and recovered more slowly 
than those of the spleen and thymus. Mean lymph 
node weights of the thigh-shielded and marrow-in- 
_ jected groups were significantly greater than those of 
the placebo-treated groups at day 51, but not earlier. 
There was no consistent effect of treatment on spleen 
weight. 


70, 


ul b 


AVERAGE THYMIC WEIGHT (Mg) 
oO 


(4th X- RAY) 
30 


DAYS AFTER START OF IRRADIATION 


Fic. 1. Comparative effects of thigh shielding and intraven- 
ous bone marrow cell suspensions on thymic regeneration in 


C 57 black mice. 
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fe) 20 30 
DAYS AFTER 4th IRRADIATION 


after 1-4 periodic irradiations. 


Histologic studies indicated an equal degree of 
initial radiation injury in thymus, nodes, and spleen 
of all groups. At day 40, there was much variation 
among the irradiated-placebo thymuses, some of which 
still showed marked cellular depletion and poorly de- 
fined cortical-medullary boundaries. Those of the mar- 
row-injected mice, though still somewhat smaller than 
normal, were more uniformly restored to virtually 
normal architecture, and the thymuses of the thigh- 


TABLE 2 
Mean Mean 
Treatment body thymic 
y 7 wt wt 
40 IV _ Controls, no x-ray 23.4 19.4 53.0 
X-ray + Locke’s solution 21.5 18.7 22.2 
X-ray + marrow L.V. 19.8 18.4 31.6 
X-ray +thigh shielding 20.3 17.6 49.0 
51 III X-ray only 22.8 19.1 23.2 
X-ray + Locke’s solution 22.2 18.0 20.3 
X-ray + marrow LV. 21.6 19.2 463 
X-ray + muscle I.P. 21.1185 224 
X-ray + thymic cells I.V. 22.1 18.8 25.9 
Controls, no x-ray 24.7 23.1 448 
X-ray +thigh shielding 22.0 17.5 66.6 
51 IV _ Controls, no x-ray 23.8 20.0 47.9 
X-ray + Locke’s solution 22.2 17.5 16.7 
X-ray + marrow LV. 22.8 18.8 39.6 
X-ray + thigh shielding 22.0 18.3 65.6 


shielded animals were larger and still more advanced 
in this respect. There appeared to be a greater degree 
of extramedullary hematopoiesis at days 40 and 51 
in the red pulp of the irradiated-placebo spleens than 
in those of the other two groups. However, regenera- 
tion of the Malpighian corpuscles of the thigh-shielded 
and marrow-injected groups was evident distinetly 
earlier than in the irradiated-placebo controls. 

It appears that intact bone marrow cells, whether 
autologously present in the shielded femurs of irradi- 
ated mice or injected into unshielded animals from 
-homologous donors, may in some way facilitate re- 
generation of radiation-damaged lymphoid tissues 
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and, in particular, of the thymus. This phenomenon 
may explain in part the protective effect of homo- 
logous marrow cell suspensions and activated ectopic 
marrow against lethal doses of irradiation in mice 
and rats (4, 5). In view of the inhibitory effect of 
thigh shielding on the development of radiation-in- 
duced lymphoid tumors, it seems reasonable to pre- 
dict that a similar, though perhaps less pronounced, 
inhibition of this neoplastic process will be observed 
after injection of exogenous marrow cells into irradi- 
ated mice. 
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The Interaction of Genetic and Environ- 
mental Influences Affecting the 
Incidence of Avian Leucosis 


F. B. Hutt and R. K. Cole 


Department of Poultry Husbandry, 
Cornell University, Ithaca, New York 


There is some doubt whether the various forms of 
avian leucosis, such as neural, visceral, and ocular 
lymphomatosis, erythroblastosis and granuloblastosis 
(the last two are uncommon), can be induced by a 
single virus, or whether several different viruses are 
involved, but there is agreement among pathologists 
and poultrymen that the disease is the most serious 
one afflicting domestic fowls today. 

Most mortality from leucosis occurs between 2 and 
16 months after hatching. In that period deaths from 
this disease may reach 50% or more. Recent tests of 
about 3300 severely exposed female chicks represent- 
ing 36 different, improved strains showed that about 
20% died of neoplasms (nearly all leucosis) before 
reaching 500 days of age (1). 

In the light of present knowledge, the most impor- 
tant factors determining the mortality from leucosis 
in any exposed flock seem to be (a) the genetic con- 
stitution of the birds, (b) the age at which they are 
exposed, and (c) the severity of that exposure. This 
last apparently depends in part upon environmental 
conditions still unknown. It is the purpose of this note 
to show how these 3 factors interact and how knowl- 
edge of that interaction can be used to attain a satis- 
factory measure of control. 

(a) Genetic resistance to leucosis has been studied 
continuously by the writers for the past 18 years. The 
feasibility has been demonstrated of breeding strains 
of White Leghorns capable of high egg production 
and so resistant that, when severely exposed to leuco- 
sis, mortality from that disease is almost negligible. 
Previous. reports (2, 3) showed that deaths from neo- 
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plasms among these birds up to 500 days of age in 3 
successive years, 1944-46, varied only from 5-8% in 
unculled flocks. In the birds hatched in 1951, mortal- 
ity from leucosis alone (excluding other neoplasms) 
in that same period among 2177 females of the C- and 
K-resistant lines was only 2.7%, but it was 61% for 
birds of the susceptible strain. These had been mixed 
with the others since hatching and even during that 
process. 

(b) The relation of age to susceptibility became 
clear when different investigators showed independ- 
ently that chicks not genetically resistant to leucosis, 
when reared in complete isolation until about 5 months 
of age, are then highly resistant when brought to in- 
fected premises (4, 5). Subsequent experiments in 
which chickens reared in isolation, and hence presum- 
ably uninfected, were taken at various ages to infected 
quarters showed that most of this resistance had been 
developed by 10-16 weeks (6, 7) and in some cases 
even at 6 weeks (8) or 30 days (9). The utilization of 
this knowledge for control of the disease has been 
difficult, and in most cases impracticable, because few 
poultrymen can afford to maintain a separate, isolated 
establishment for rearing their birds. 

(c) The severity of natural exposure varies greatly 
from flock to flock within any one area, from year to 
year in any one flock, and even from one weekly hatch 
to the next at any one farm. Among environmental 
factors that might contribute to this variability, only 
one has been clearly incriminated, namely, the proxim- 
ity of the chicks to adult fowls during the critical 
first few weeks after hatching. During 3 successive 
years, deaths from neoplasms (mostly lymphomato- 
sis) up to 500 days of age among birds that had been 
brooded only 40 feet from adult stock were 1.64 
times as numerous as in full sisters that had been 
brooded over 100 feet from older birds (10). Although 
that difference in environment, with its accompanying 
difference in severity of exposure, was maintained 
only during the critical first 13 days from hatching, 
after which all chicks were kept on the same rearing 
range until 5 months old, it proved to be the deciding 
factor (apart from genetic resistance) in determining 
the amount 2f mortality from leucosis in these birds 
at later ages. 

The relation of these three interacting factors—in- 
heritance, age at exposure, and severity of exposure— 
to mortality from leucosis is clearly revealed in Fig. 1, 
which shows the mortality from that disease in the 4 
annual generations of our White Leghorns raised in 
the years 1948-51. All females alive at 6 weeks of age 
are included, and, for simplicity, those of the 2 resis- 
tant strains are shown as a single group. 

In 1948, 1949, and 1951, chicks exposed right after 
hatching apparently underwent the usual severe ex- 
posure desired to facilitate selection, and, as a result, 
mortality from leucosis in the susceptible strain ranged 
from 51-64.5%. Among birds of the resistant stre.ns, 
which had been brooded, raised, and maintained with 
the others, corresponding mortality was only 2.7-7.8%. 
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MORTALITY FROM LEUCOSIS, PER CENT 


EXPOSURE 


Fig. 1. Mortality from leucosis from 42-500 days of age in 
4 annual generations of White Leghorns. Figures above the 
columns give the numbers of females in the different groups. 
The protective value of genetic resistance is shown by com- 
parisons between the resistant and susceptible strains, when 
exposure was severe, and also in 1950, when it was of medium 
intensity. The protective value to a genetically susceptible 
stock of isolation during the critical early ages is shown by 
comparisons in 1948 and 1949 between such birds exposed 
severely (right after hatching) and their full sisters not ex- 
posed until 160 days later. The short dotted column at the 
right represents genetically resistant birds exposed late, 
among which not one died of leucosis. 


The differences between these groups in all 3 years 
show clearly the extent to which resistance and sus- 
ceptibility depend upon the genetic constitution. 

However, in both 1948 and 1949, two of the 8 or 9 
weekly hatches of the susceptible stock were sent right 
from the incubators to a distant farm that carried no 
other fowls. From this isolation the birds were not 
returned to infected premises until about 160 days 
old. With that comparatively late exposure, mortality 
from leucosis was reduced to 9.4% in one year and 
5.8% in the next. Comparison of these low figures with 
the corresponding high ones for full sisters severely 
exposed in the same 2 years shows how protection by 
isolation during the critical early stages of life will 
reduce subsequent mortality to a comparatively negli- 
gible minimum, even in a stock that is genetically 
highly susceptible. Details of these experiments were 
given elsewhere (11). 

In 1950 mortality from leucosis was only 23.9% in 
the susceptible strain and 1.5% in the resistant ones. 
That the exposure of these chicks to the causative 
agents had been of only medium intensity was obvious, 
but the reasons for it were not. Conditions under which 
the birds were brooded and reared (i.e., the exposure) 
did not differ in any recognizable way from those of 
other years. Any possibility that the strains had un- 
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dergone radical changes genetically seems unlikely be- 
cause (a) mortality was simultaneously reduced in all 
3 strains below the levels of previous years, and (b) 
in 1951 it was restored to a more normal 61% in the 
susceptible line. 

Such inexplicable variations from year to year in 
the severity of exposure, along with similar differences 
between chicks hatched early and those hatched late 
in the same season, constitute some of the difficulties 
confronting those who study the etiology of avian 
leucosis. While it is desirable in genetic studies to 
eliminate such variation by inoculating all birds with 
a standard dose of the pathogen, attempts to do so 
have thus far failed because response to artificial in- 
oculation apparently gives little or no measure of 
familial differences in susceptibility to infection 
through normal channels (12, 13). 

With the medium exposure in 1950, the difference 
in mortality between the different stocks was greatly 
reduced, and the protective value of genetic resistance 
was correspondingly less evident. As in the 2 previous 
years, some birds of the susceptible stock were reared 
in isolation, but a change was made by sending with 
them chicks of the resistant strains. These were all re- 
turned to infected premises at about 160 days, as 
before. Mortality from leucosis to 500 days of age 
was only 4.3% in the susceptible stock, but not one 
of the 100 females of the resistant strains died of 
that disease. The contrast between these figures and 
those for the birds exposed early in the same year 
shows the protection afforded by isolation. It is also 
evident that the dams of these isolated chicks, whether 
genetically resistant or genetically susceptible, did not 
transmit, through the egg, to their offspring any patho- 
gen that could destroy that protection. 

Altogether, these results over a 4-year period show 
that satisfactory control of leucosis can be attained 
(1) in spite of severe exposure, by using a highly re- 
sistant stock, or (2) even with a genetically susceptible 
stock, by rearing the birds in isolation. 

Unfortunately few poultrymen can provide the com- 
plete isolation best afforded by a separate farm for 
rearing, and the number of strains genetically resistant 
to leucosis, though constantly increasing, is still far 
too few. However the roles of heredity and environ- 
ment in the causation of this disease are not all-or-none 
reactions. By using the most resistant stock available, 
and by brooding and rearing the chicks as remotely 
from adult stock as is practicable, mortality from Jeu- 
cosis should be much less than when either of these 
precautions is ignored. Methods of attaining such con- 
trol, and of breeding resistant stock with a minimum 
of risk, have been discussed elsewhere (14, 15). 

Leucosis is a serious problem in many countries. 
In the United States, it has been estimated to cause 
an annual loss of 65 million dollars (16). It is not 
likely te be eradicated, nor ean it be controlled at 
present by any means other than those discussed above. 
Animal breeders and animal pathologists have lagged 
notoriously behind plant breeders and plant patholo- 
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gists in combating disease by the development of re- 
sistant strains, but it seems highly desirable that this 
useful weapon be utilized in the fight against Jeucosis. 
Numerous poultry breeders are now attempting to de- 
velop their own resistant strains. Records in the first 
2 New York Random Sample Laying Tests, in -which 
chicks from leading poultry breeders are deliberately 
exposed: to leucosis, show that some of them have 
already succeeded to remarkable degrees (1). It is to 
be hoped that such tests will be duplicated elsewhere, 
and that the encouragement thus given to the produc- 
tion of genetically resistant strains will eventually 
lead to a wider distribution of such desirable stock. 
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Comments and Communications 


“True” Scientists 

I aGREE with Dr. Hammett (Scrence, 117, 64, 
[1953]) that a degree of detachment or objectivity is 
desirable in the pursuit of science. However, his letter 
makes four points with which I cannot agree, and 
which I think deserve comment in times such as these. 
These points are: (1) that scientists practice science 
for diversion; (2) that “true” scientists are judged by 
standards different from those applied to other peo- 
ple; (3) that a “true” scientist should not be inter- 
ested in “. . . wages, fame, or fortune .. .” or in 
the conditions under which he lives; (4) that “true” 
scientists are disappearing. For a scientist, detach- 
ment in his work is fine, but detachment from his 
environment may be fatal. 

The American Collegiate Dictionary gives two defi- 
nitions for “diversion,” either of which, if accepted, 
makes me take a cloudy view of those scientists whom 
Dr. Hammett uses as bases for his statement: “Diver- 
sion, m. 1. act of diverting or turning aside, as from 
acourse . .. 2. distraction from business, care, ete.; 
recreation; entertainment; amusement; a pastime.” 
Neither of these represents the motivation of the sci- 
entists I know; are they representative of Dr. Ham- 
mett’s “true” scientists? 

I cannot deny the statement that a true scientist is 
concerned with following his vocation to the best of 
his ability within his capacities. So is a true sausage- 
stuffer or a true bank-robber. Certainly this spirit does 
not differentiate the scientist from his fellow humans. 
I object violently to the idea that the scientist is set 
apart from the rest of mankind by virtue of what he 
does. The idea of the scientist as a funny man in an 
ivory tower, who doesn’t care of what form of gov- 
ermment he is a part, was: dispelled from the minds 
of scientists, press, and public by the last war. In 
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addition to being untrue, such a belief is prejudicial 
to the interests of science, since in these days to be 
different is to be suspect. 

Dr. Hammett’s “true” scientist would be much too 
busy in his ill-equipped laboratory ever to sit with a 
plebeian bottle of beer (domestic, of course) and 
watch his small-sereen table-model TV set, or to take 
his undoubtedly large family for a ride in the Austin. 
The few hours per day at home would be spent in 
deep thought, punctuated intermittently by trips to 
the outside plumbing. Who can set the scientist apart 
from his neighbor by stating that he cares little about 
the conditions under which he lives? Why should pos- 
session of a certain standard of living divert a seien- 
tist from practicing science any more than it diverts 
a carpenter from practicing carpentry? The profes- 
sional scientist is not different from others in needing 
a satisfactory standard of living, in desiring rewards 
commensurate with his training and productivity, and 
in wanting to play a part in his own future and that 
of his family, if a “true” scientist is allowed one. Any 
scientist, as any other mature person who works for 
a living, is very properly concerned with “. . . wages, 
fame, or fortune . . .”, since they help shape the so- 
ciety in which he lives. 

Dr. Hammett is worried because “true” scientists 
are becoming extinct. I cannot dispute this, because 
I have no notion of what “true” may mean applied to 
scientists. However the race of practicing scientists is 
certainly increasing. I can cite, for example, the ex- 
tent of support of “fundamental” research, numbers 
of research papers in various fields, ete. Research to- 
day is a major industry, dependent upon the output 
of the serious scientist. 

Whatever the motivation of Dr. Hammett’s letter, 
at least one practicing scientist disagrees with it. If 
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Dr. Hammett is serious, he is misled, or is living in 
the days of the patrons. If he is facetious, the face- 
tiousness is untimely. The future of science and scien- 
tists in this country may well depend upon the scien- 
tists’ being able to convince others that their work is 
not and cannot be detached from society. 

J. B. Kaun, Jr. 


Pharmacology Department 
University of Cincinnati College of Medicine 


There is much sense in the Comment from F. J. 
Hammett (Scrence, 117, 64 [1953]), but I think he 
overlooks one vital point. The flow of time is inex- 
orable and is likely to remain so. it is important there- 
fore that we make good use of it and we must there- 
fore consider to what extent the spending of money 
can save time and also to what extent it does so. 

To take the second point first. The true scientist 
would find it diffieult to justify any time-wasting gad- 
get; to use Dr. Hammctt’s example therefore he has 
no business having a TV set at all whether table or 
console. This illustrates an outstanding defect of 
money; it tempts people to buy things with which 
they then waste time that could have been spent with 
more advantage and entertainment on research. But 
money also has the opposite quality that with it a 
prudent person can save time. A few “labour-saving” 
devices do in fact save labour; with money they can 
be bought and so ean services of many kinds. When 
adequately paid, a scientist can use the most effective 
form of transport without worrying about the cost 
and he can throw things away rather than spend time 
tinkering with them. All that is to the good if he 
spends the time saved in further scientifie work. This 
he will do if he is in fact a scientist. 

The case for better salaries for scientists rests on 
the assumption that a productive scientist should 
never have to waste time to save money and so should 
get what money is needed to safeguard him from this. 
The case fails if scientists are then found to behave 
like their fellows and use the extra money to waste 


more time. N. W. Pree 
Rothamsted Experimental Station 
Herts, England 


“The breed of scientists [not interested in adequate 
reward for their contributions] is,” according to Fred- 
erick J. Hammett, “dying out.” May it! 

It is a disgrace for this country that it is one of the 
few who by underpaying and otherwise humiliating 
their scholars, are undermining their own existence as 
civilized and free nations. 

In most other countries, scholars are respected as 
they should be, since they are the ones who make the 
most important contribution to the progress of man- 
kind. Here, one is frequently obliged to apologize 
to one’s more highly respected fellow citizens, the 
salesmen and the brokers, with the bashful words, 
“Well, I am only a professor.” 


It is less the ownership of a Cadillae or a yacht 
which is at stake, it is the general negative attitude 
of the population toward learning which is based on 
the very fact of underpayment. Knowledge and cul- 
ture, in the eyes of many, are superfluous, even ridicu- 
lous. The plumber who owns the new Packard and the 
salesman who owns the new Buick can only look with 
pity upon their learned neighbor, the professor, who 
ean hardly afford to keep up his Austin. 

This reflects itself upon the educational system since 
it appears obvious that highly educated persons earn 
little while persons who had little schooling get rich. 
Thus, it is not astonishing that our schools have 
reached the iowest standard found in the western 
world. 

It is my conviction that low salaries for teachers 
and professors are one of the major contributing 


forces to our impending doom. 
orces ur impending doo Hans 


Department of Anatomy 
The Chicago Medical School 


R. P. 


There writes a man from Provincetown 
With vehemence and vim 

About the joys of poverty 
For other men... not him. 


He tolls the bell both loud and long 
Indeed he feels the need 

To note, at last, the passing of 
A great and noble breed. 


The scientist of yesteryear 
A noble soul was he 

No heed he gave to hunger’s pangs 
When he at work might be. 


His wife attired in garments old 
Was never known to fret 

And if she did, he never knew, 
They very seldom met. 


His ragged children moved him not 
What care for them had he 

His mind was set on higher things 
Than mere paternity. 


He often toiled the clock around 
Even as you and I 

And gladly thanked his Maker good 
That fortune passed him by. 


He had no economic pains 
His life it was a lark 

And if he couldn’t pay the rent 
There always was the park. 


He got his education free 
He only paid with work 

The process nearly wrecked his health 
But taught him not to shirk. 
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He never dreamed of Cadillacs 
While on financial skids 

An Austin was sufficient for 
His wife and seven kids. 


His joy was all in simple things 
If he had not renown 

He had the admiration of 
The man from Provincetown. 


And when he was too old to work 
That brought to him no fear 

He had a princely pension of 
One thousand bucks per year. 


Bewail, ye winter winds, bewail 
A breed that is no more 

For scientists are waking up 
Today they know the score. 


When general practitioners 
As all ean plainly see 

Can make twelve thousand bucks a year 
They wonder, wuy can’t we? 


And if the goodly businessman 
Is not destroyed by wealth 
It’s possible, if we had some 
It would not harm our health. 


For freedom from financial stress 
Might let our ulcers heal 

And keep our minds on scholarship 
To aid the common weal. : 


So let us shed a passing tear 
For the mighty men of old 

And keep our minds on higher things 
But get our share of gold. 


James C. Brappock 
Department of Zoology 
Michigan State College, Lansing 


DDT Detoxification Product in 
American Cockroaches* 

Recent studies (1) on the detoxification mechanism 
of DDT in American Cockroaches have revealed that 
as much as 55% of DDT injected into the body of a 
cockroach was converted to an unknown compound 
which did not respond to the test Shechter’s (2) used 
for detecting DDT, DDE, and some of their deriva- 
tives. In this laboratory, 2-C*-labeled DDT with a 
specific activity of approximately 1.5 me/mM has 
been synthesized (3) and administered to cockroaches 
by means of injection. Among 29 of the roaches in- 
jected each with 3 wl of ethanol containing 20 ug of 
radioactive DDT, 22 survived after 48 hr in a respira- 
tion chamber at 30-35°. The respiratory CO, collected 


in this period was found to be nonradioactive. Practi-- 


Published with the approval of the Monographo Publica- 
tion Committee, Research Paper No. 219, School of Science, 
Oregon State College. 
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cally all the radioactivity in the pulverized roaches 
was recovered by 80% ethanol extraction. The ethan- 
olic extract after removing the alcohol by distillation 
was in water and extracted with ether for 36 hr. Radio- 
active assay of the extracted water phase revealed that 
as much as 43% of the radioactivity remained in the 
aqueous phase and cannot be readily removed by con- 
tinued ether extractions. However, upon refluxing with 
20% sulfuric acid for 3 hr, the radioactivity in this 
fraction was completely extracted by ether in 4 hr. 
This finding has led the authors to speculate that the 
water-soluble radioactive principle in this ease is prob- 
ably a conjugated compound composed of a deriva- 
tive of DDT and another fragment possible carbohy- 
drate in nature. 

Similar experiments carried out at lower tempera- 
tures further indicated that the formation of this 
water-soluble conjugated compound was reduced to 
7% at 25-30° accompanying a higher mortality of 
roaches over the same length of time. This could mean 
that the formation of the “conjugate” is directly re- 
lated to the detoxification mechanism of DDT in 
American cockroaches. The nature of this conjugated 
compound is currently under investigation. 

J. 8. Burrs 
8. C. Cuane 
B. E. Curistensen 
C. H. Wane 
Departments of Chemistry, Agricultural Chemistry, 
and Entomology 
Oregon State College, Corvallis 
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Academic Origins of AAAS Presidents 
and Recipients of AAAS Awards 


SEVERAL surveys have been made recently on the 
academic origins of outstanding leaders of American 
science. Sixty-seven members of the National Acad- 
emy of Sciences received their undergraduate training 
in liberal arts colleges (1). One in five of the presi- 
dents of the American Chemical Society since 1900 
received his training in a liberal arts college, and the 
same ratio holds for the recipients of ACS adminis- 
tered awards (2). 

The most interesting conclusion from the present 
study of leaders of the AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF ScreENCE is that the same ratio 
of one in five of the Association’s presidents since 1900 
has had a liberal arts background. The eight liberal 
arts institutions training AAAS presidents are: Au- 
gustana, Beloit, College of Wooster (2), Denison, 
Hanover, Oberlin, Ohio Wesleyan, and Wesleyan (2). 

Only 10% of the recipients of two of the Associa- 
tion’s major awards are graduates of liberal arts col- 
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leges. The colleges training recipients of the New- 
comb Cleveland Prize and the Theobald Smith Award 
are: Earlham, Gettysburg, Kalamazoo, Richmond, and 
Wheaton. And only one liberal arts college, Wesleyan, 
appears on both the AAAS and ACS lists of leaders. 

On the other hand, several universities appear on 
both lists of leaders of these two large scientific or- 
ganizations. Harvard ranks first in the number of 
presidents on both the AAAS (10) and the ACS who 
selected it for their undergraduate training (3). Yale 
ranks second in the number of bachelor degrees 
awarded AAAS presidents (4), and third in the 
number of ACS presidents. 

Harvard has awarded more earned doctorates to 
AAAS presidents (7). Princeton ranks second in this 
distinction with five. 

Holders of the AAAS Cleveland Prize and the 
Theobald Smith Award showed a preference for Johns 
Hopkins (6), Chicago (4), and New York University 
(3), in this order, for their doctorates. 

The AAAS Program-Directory of the St. Louis 
119th Meeting has been used for the roll of AAAS 


leaders. Biographical data have been obtained from 
American Men of Science and Who’s Who in America, 
The College Blue Book, 6th Edition, has been em- 
ployed to determine the liberal arts status of the col- 
leges. 
Joun R. Samper 

JANE SAMPEY 
Furman University 
Greenville, South Carolina 
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CORRECTION: In the paper by Haley and Rhodes that ap- 
peared on page 139, Science, February 6, there is reference 
to the compound Win-2299. This compound is known chem- 
ically as 2-diethyl-aminoethyl cyclopentylhydroxy-2-thienyl- 
acetate hydrochloride. 

T. J. Harry 
Atomic Energy Project 
University of California 
West Los Angeles, California 


Book Reviews 


Isotopic Tracers in Biochemistry and Physiology. 
Jacob Sacks. New York-London: McGraw-Hill, 
1953. 383 pp. Illus. $8.50. 


The emphasis in this book is on the increasing 
knowledge and understanding resulting from the use 
of isotopes in biochemistry and physiology and not 
upon the actual techniques of their use. That isotopes 
are powerful tools is not to be doubted, and the author 
properly emphasizes their power by his selection of 
subjects and by his organization of material. He em- 
phasizes, too, that the results obtained using isotopes 
must never ignore results obtained by “ordinary” 
(nonisotopic) techniques, but that the two must be 
fitted together. 

After sixty pages devoted to brief accounts of the 
elements of nuclear physics, measuring techniques, 
and other background material, the author turns his 
attention to various fields of biochemistry and physi- 
ology in which isotopes have been used to establish 
new facts or elucidate mechanisms. The subjects cov- 
ered in separate chapters include metabolism of car- 
bohydrates, of lipids, of proteins and amino acids, of 
nucleic acids, purines and pyrimidines, of mineral ele- 
ments, and of phosphorylated compounds, migrations 
of ions, iodine metabolism and the thyroid, and photo- 


synthesis. The author’s treatment in each case is in 
terms of broad outline rather than experimental detail 
although details are considered where they bear on 
interpretation. A selected bibliography accompanies 
each chapter, and the book includes subject and au- 
thor indexes. 

Some of the discussions seem likely to confuse 
rather than clarify. The discussion of citrie acid and 
its orientation on an enzyme comes very close to say- 
ing that two stereoisomers of citric acid exist. It is 
the lack of asymmetry in citric acid which makes the 
Ogston three point attachment useful. Asymmetry 
arises through the interaction of substrate (citric 
acid) and enzyme. 

As a consequence of the approach adopted by the 
author, this book will have its greatest value for those 
who bring a working knowledge of the general sub- 
jects to its reading. It serves to emphasize what can 
and what cannot be done with isotopes as experi- 
mental tools and should help in the assimilation of 
the mass of new material obtained by use of isotopes 
into the sciences to which this tool is applied. 

Mivton Levy 
Department of Chemistry 
New York University College of Medicine 
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Finest Japanese Optics ond Workmanship 

Built to our specifications. Priced f. 

below comparable values. Be cowed 

of a lifetime of excellent performance. 

Equal to the World’s finest optical in- 

struments. 

Student Microscope (Model UMC-300) 
An unusually fine piece of work- 
manship. Suitable even for making 
blood count and other laboratory 
work within the range of its mag- 
nification. 

Stand inclinable to 90°. 

pieces: Huygenian 

Magnification: to 300K. 


OC 
Binocular Mi (Model E 3 N) 
Used_ by laboratory, re- 


search technicians, physicians and 
scientists. Instrument complete for 
visual and photomicrograp! 
Calibrated mechanical sta 
Calibrated condenser dia 

Includes monocular tube for photo- 


micrography. 

‘our 5X, 
10X, 40X 100X. 

ree eyepi Huygeni 5X, 
10X, 15X. 


Magnification: = to 1500X with 
monocular tu! increased 50% 
with binocular. 


Special Introductory offer 


Also Inquire About Our Excellent Laboratory Microscope 
and Binocular Microscope 


Prepaid if check or money order accompanies order. 
Write for free folder 
UNION MERCANTILE CO., INC. 
465 California Street San Francisco, California 


Ad ine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; FFibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-H ydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
p-Nitrophenylphosphate; Nucleoprotein; Orcinol; Pan- 
creatin; Pantothenyl Alcohol; Penicillinase; Peroxidase; 
Phenazine; Phenylpyruvic Acid; Phloridzin; Phosphory- 
lase ; Piperin ; Porphyrindine; Protamines; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; 
Pyruvic Aldehyde; Ribonuclease ; Saccharic Acid; Sal- 
mine; Serine Phosphoric Acid; Spermidine; Spermine; 
Thioacetic Acid; Thiocytosine ; "Thyroxine; Trigonelline ; 
Triphenyltetrazolium Chloride; Tripyridyl; Trypsino- 
gen; Tyrosinase; Tyrothricin; Urease; Uricase; Uri- 
dine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS 


23 West 60th St. New York 23,.N.Y. 
Telephone Plaza 7-6317 


For Large Capacity Laboratory Work 


CASTLE RECTANGULAR AUTOCLAVES 


June 19, 1953 


Large laboratories find the answer to 
their heavy sterilizing requirements in a 
Castle Rectangular Autoclave. 


These Autoclaves are equipped with dual 
discharge for three functions: (1) sterili- 
zation at temperature of pure steam; (2) 
sterilization at temperature of flowing 
steam; (3) sterilization at temperature of 
steam and air combined. 


Every feature of these heavy-duty Auto- 
claves is designed to simplify its opera- 
tion and guarantee its safety. For full 
details write for “Bulletin 2-5.” Wilmot 
Castile Company, 1212 University Ave- 
nue, Rochester 7, N. Y. 


Bacteriological 
Apparatus 
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->ERVALL 
CANTILEVER ACTION 


For ULTRA- 
N Sections 
Ya—1/40 Micron 


@ Reliable and accurate mechanical advancement 
@ Lever control for tissue thickness 
to hold specimen at any desired angle 


@ After full travel forward, the mechanical advancement 
anna mechanism may be reset with a flick of the 
nger 
@ Specimen by-passes knife edge on return stroke, thus 
preventing possible damage to tissue specimen 


Write for Free Bulletin EO-6MT 


imc. 


210 Fifth Avenue, New York 10, N. Y. 


NO ROOM FOR DOUBT... 


yet year after year laboratory projects prove to be 
inconclusive because of inconsistent and undepend- 
able reagents. For more than 11 years CARWORTH 
FARMS has been experimenting with newer and 
more advanced methods of improved guinea pig 
complement production and 


“VACSEAL” Comptement 
— the culmination of these many years of 


Our large output enables us to pool the serum of no 
less than 100 guinea pigs per lot, assuring the highest 
titer uniformity. 

“VACSEAL” is packaged in high vacuum all glass 
containers. It is distributed in three sizes with a 
special diluent for restoration to the following 
amounts: 


3ce. Tee. 20ce. 
For further information please write to: 


CARWORTH FARMS, INC. « NEW yOux 


Meetings & Conferences 


June 22-23. American Chemical Society. Symposium on 
the Chemistry of High Polymers. University of Minne- 
sota, Minneapolis. 

June 22-24. American Dairy Science Association (An- 
nual). University of Wisconsin, Madison. 

June 22-25. Special Libraries Association. Toronto. 

June 22-26. American Crystallographic Association. Uni- 
versity of Michigan, Ann Arbor. 

June 22-27. Industrial Microbiology Institute. Purdue 
University. Lafayette, Ind. 

June 22-29. General Chemistry Workshop, American 
Chemical Society. California Institute of Technology, 
Pasadena. 

June 23-26. American Society for Engineering Educa- 
tion (Annual). University of Florida, Gainesville. 
June 23-26. American Home Economics Association (An- 

nual). Kansas City, Mo. 

June 23-26. American Home Economies Association. 
Kansas City, Mo. 

June 25-27. National Colloid Symposium. Iowa State 
College. Ames, Ia. 

June 26-28, American Academy of Dental Medicine (An- 
nual). Hotel Shoreham, Washington, D. C. 

June 26-28. Midwest Federation of Mineral Societies. 
St. Louis, Mo. 

June 28-July 1. American Society of Refrigerating Engi- 
neers. Lake Placid, N. Y. 

June 28-July 2. International Convention of X-ray Tech- 
nicians (1st). Toronto, Canada. 

June 28—-July 2. American Society of Mechanical Engi- 
neers. Los Angeles. 

June 29-July 1. American Society of Heating and Venti- 
lating Engineers. Denver, Colo. 

June 29-July 3. American Society for Testing Materials. 
Chalfonte-Haddon Hall, Atlantic City, N. J. 

July 1-3. American Physical Society. Fluid Dynamics 
Division. Pennsylvania State College, State College, Pa. 

July 5. Colloquium on Cosmic Rays. Bagnéres-de-Bigorre, 
France. 

July 6-11. Symposium on Gas Dynamics of Interstellar 
Clouds. Cambridge, England. 

July 7-8. Society for the Study of Fertility (4th An- 
nual). Liverpool. 

July 7-9. Ciba Foundation Symposium on the Kidney. 
London. 

July 7-9. Research Conference on Female Reproduction 
in Farm Animals. Iowa State College, Ames, Ia. 

July 12--16. Congreso Panamericano de la Prensa Medica, 
and Semana de Alta Cultura Medica Europea. Buenos 
Aires. 

July 13. International Astronomical Union, Symposium 
on Hydrodynamics of Gaseous Masses. Cambridge, 
England. 

July 13-17. British Medical Association (Annual). Car- 
diff, Wales. 

July 14-25. International Congress of Radiologists (6th). 
Copenhagen. 

July 17-19. California and American Federation of Min- 
eralogical Societies, San Diego, Calif. 

July 18. American Mathematical Society (58th Summer 
Meeting). Kingston, Ontario. 

July 18. Conference on Ionisation Phenomena in Dis 
charges. Oxford, England. 

July 19-26. Congress of the Latin American Society of 

’ Orthopaedics and Traumatology (2nd). Rio de Janeiro. 
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GLASS ABSORPTION 
CELLS KLETT 


Makers of Compl Electroph Apparatus 
SCIENTIFIC APPARATUS 
Klett-Summerson Photoe! ic Colori 


Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards-—Klett Reagents. 


Klett Manufacturing Co. 
179 East 87 Street, New York, New York 


Drying Problem Solved 
by New Method 


New, Niagara “Controlled Humidity” Method pro- 
vides air at precise conditions of temperature and 
humidity and permits accurate variations of such 
conditions at will, in the range of 34°F. to 140°F.; 
also below 32°. if ired. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. ration is 
completely and reliably automatic; the rbent is 
te-concentrated as fast as it is used. 

It is used successfully in drying processes, control 
of hygroscopic materials, preventing moisture dam- 

age to materials or instru- 
ments, providing con- 
trolled atmosphere for 
tests and experiments. 
Units provide capacity 
ranges from 1000 c. f. m. 
to 20,000 c. f. m. 

Write for Bulletin 
No. 112; address Niagara 
Blower Co., Dept. SW, 
405 Lexington Avenue, 
New York 17, N.Y. 


June 19, 1953 


The Original 


VOLUMETRIC 
FRACTIONATOR 


Constant volume (1 to 25 c.c.) per sample 
—not possible with drop counter, as drop 
size changes. An illuminated glass cylinder 
is filled to the level of a phototube which is 
adjustable in height. The phototube actu- 
ates a mechanism which opens a glass ball 
valve and empties the cylinder. 


Column and stainless steel volumetric ap- 
paratus stationary. 


A simple mechanism moves the spun stain- 
less steel test tube rack in a combined 
rotation and straight line motion to produce 


a smooth continuous spiral arrangement of 
200 tubes. 


Special models available. 


Please send for further data. 


714 Market Place 
MADISON 3, WIS. 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 scientists in the 
leading educational institutions, ‘industrial laboratories, 
and research foundations in 77 countries—at a very 
low cost. 

18¢ wend, minimum jum $3.60. Use of 

x Number counts 10 additional words 

Rates listed for Box Number. 

Monthly invoices will be sent on a rge account basis 


—provided that satisfactory credit is established. 
Single insertion $19.50 per inch 
7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 Ser inch 
on display ads, copy must reach SCfENCE 4 


For PROOFS 
weeks 


before date of i Friday of every week). 


D. 29. Industrial and_ teaching 
Desires academic or commercial research. Box 122, SCI meri 


Bacteriologist, Ph.D. Chemistry, Botany minors. 
and research employed. 
tunity. Box 123, SCIENCE 


Some teaching 
onsider any 


Bacteriology-Physiology; M.A. 1953. Research 


ition in bac- 
terial metabolism or related field. Available imm 
SCIENCE, 


iately. Box 124 


x 


Chemist ; Ph. D. (Analytical Chemistry; Physical Chemistry) ; 
seven years’ teaching experience (general and physical chemistry) ; 
four years, research associate, university department of chemistry. 
For further information, please write Science Division, Medical 
Bureau (Burneice Larson, Director) Palmolive Building, Ciieags, 


Plant Physiologist, recent Ph.D.; Minors: Botany, Bacteriology ; 
prefers teaching, will consider industrial position. lease write 
Scientific Personnel Service, 122 South Michigan Ave., Chicago. X 


Ph.D. Physiologist. Teaching experience: Zoology, Anatomy, Phy- 


siology, Pharmacology. Research experience: radiobiology, endo- 
crinology. esires teaching or research position. ox 117, 
SCIENCE 19 
POStr10ONS OPEN 


AVOID DELAY... . Cash in Advance payment 
Must be enclosed with ALL classified ads. 
See “Charges and Requirements” 


(1) Chemists; B.S., M.S., Ph.D. degrees; openings in industry, 
teaching and research. (2) Veterinarian, qualified Pharmacology 
and Poultry Disease work; academic appointment; Midwest. Please 
write Scientific Personnel Service, 122 South Michigan Ave., as 
cago. 2 


(a) Director of research; physician with administrative ability, 
background in pharmacology ; ; one of major pharmaceutical com- 
panies. (b) Physical or organic chemist; preferably with paper 
mills’ experience; duties involve research "connected with rusting, 
corroding and sealing prevention; modern air conditioned research 
laboratories; industrial company; Chicago. (c) Pharmacologist; 
full time teaching; rank dependent ualifications; $6—$8000. (d) 
Biochemist, Ph.D. to take charge of department, large teaching 
hospital; minimum $6000, Midwest. (e) Neurophysiolo ist; teach- 
ing and research; one of leading medical schools. S6-3 Science Di- 
vision, M-dical Bureau (Burneice Larson, Director) Palmolive 
Building, Chicago. xX 


LOOK AROUND... sou. 
number of, satisfied 


—The MARKET PLACE- 


BOOKS . SERVICES . SUPPLIES . EQUIPMENT 


ae 254 per word, minimum charge $6.00. Use of 

Box ber ceunts as 10 additional words. Correct 
hy to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number 
Monthty invoices will be sent on a rge account basis 
—provided that satisfactory credit is established. 


Single insertion $19.50 per inch 
ineh 
26 times in 1 year 14.00 per 
52 12:50 ber inch 
weeks before of 
SCIENTIFIC BOOKS and PERIODICALS WANTED 


Complete libraries — Sets and runs — Single titles 
Please send us your want list 


STECHERT - HAFNER, INC. 31 East 10th St., New York x25 


The World’s Leading International Bookse! 


ond forei 


WANTED TO PURCHASE ... 
domestic. 


PERIODICALS libraries and smaller 
SCIENTIFI and BOOKS collections wanted, 
WALTER }. JOHNSON e@ 125 East 23rd St.. New York 10, N., Y. 


Yours sets and files of scientific journe® 
our library customers. 


ket srption Dept. A3S, 
PROFESSIONAL SERVICES 


SINCE 


Food Ingredient & New Drug Studies 


LaWall & Harrisson. 
Div. $, 1921 Walnut St., Philadelphia 3, Pa. 


Bacteriologists 
Chemists - Pharmacologists 


CONSULTATION - RESEARCH 


Project research and consultation in 
Biochemistry, Chemistry, Bacteriology 
and Entomology 
Screening of compounds for insecticidal, fungi- 
cidal and bactericidal properties * Biological 
evaluation and chemical determination of iasec- 
ticides ¢ Peet-Grady and C.S.M.A. aerosol tests 

Warfarin assays 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 ° MADISON 1, WISCONSIN 
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r-The MARKET PLACE. 


BOOKS . SERVICES . SUPPLIES . EQUIPMENT 


PROFESSIONAL SERVICES 
A SERVICE 


RELIABLE and 


TEACHERS to Colleges and Universities of the Nation 
nel. Originated and continued 


and “thelr Person 
generations of the Albert family. 
and COLLEGE 


Member N.A.T.A. 
BUREAU 25 E. Jackson Blvd. Chicago 4, Mlinois 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 

your book. All subjects considered. New authors welcome. 
VANTAGE PRESS, Inc. @ 120 W. 31 St., es. York 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 2 


“FOOD RESEARCH 
LABORATORIES, INC. 
Founded 1922 


Philip B. Howk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 
Research Analyses Consultation 
Biological, Nutritional, Toxicological Studies 
for the Food, Drug ond Allied industries 
48-14 33rd Street, Long Island City 1, N.Y. 


Lists more than 300 items for Research — 
Biological, Microbiological, Bacteriological, 
Biochemical, Nutritional. Write 

GENERAL BIOCHEMICALS, INC. 


72 LABORATORY PARK © CHAGRIN FALLS, OHIO 


SPECIAL GLASS APPARATUS 
Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 


MACHLETT SON 
| 218 East 23rd St. ‘ork 10, N. Y. 


Exo-KETON PLASTIC COVERSLIPS 


patented by Robert Busse 
FOR ROUTINE BLOOD 


ABL 
@ WON'T CUT FINGERS 
@ 4 THE PRICE OF GLASS 


All sizes available 
ROBERT BUSSE & CO., INC., 111 Broad St., N. Y. 4 


HORMONE DETERMINATIONS 
F.S.H.—ESTROGEN—PREGNANDIOL— 
17 KETOSTEROIDS 
STARKMAN Biological Laboratory @ 462 Bloor Street West 


SUPPLIES AND EQUIPMENT 


BANISH STOPCOCK TROUBLES 
LAB APPARATUS 
HANSON VALVES 


DURAL AND TEFLON 
DIAPHRAGM SEAL—NO PACKING 
$6.50 ea. on 


ie dozen $36 HANSON RESEARCH CO. 
request doseriptive folder 6164 Sepulveda, Van Nuys, Calif. 


RATS 


Bred for Research Work by Research Workers 


PACIFIC ANIMAL FARMS 
2457 Fletcher Dr., Los Angeles 39, Calif. 


All AMINO ACIDS— 
Rare Summ, Biochemical” Product, Reage 
phone PLaza 


in stock. Write 


BIOS LABORATORIES, INC. ot Strest, 


LEARN TV-=:~ 


Assemble a TRANSVISION TV KIT in easy — Pay as 
Starting 


HYPOPHYSECTOMIZED RATS 
further information write, 


HORMONE ASSAY LABORATORIES, Inc. Ave. 


ELECTROCONVECTION 


for fractionation tt 
of protein mixtures 


Proc. Soc. Exp. Biol. Med. v. 81, p. 278 
(1952) 


Send for free bibliography of electroph i ti 


E-C APPARATUS CO. 


Literature on request Toronte, Ont., Canada 


June 19, 1953 
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BOOKS . SERVICES . SUPPLIES . EQUIPMENT 


ES MARKET PLAGE) 


SUPPLIES AND EQUIPMENT jill 


La 


nco STAINLESS STEEL BEAKERS 

1. RUGGED 2. TOUGH 
3. POUROUT SPOUT 4. EYE APPEAL 
5. EVEN HEAT DISTRIBUTION 


PPwwn— 


UIPMENT 


Cargile SAMPOULES 


For sealing Samples in Ampoules 
Flint glass containers—8 mil. capacity—with con- 
stricted necks for hermetically sealing against atmospheric 
influences . . . and for samples that are volatile or 
corrosive. 
Write for Free Sample NS 
117 Libe New York 6, N. Y. 


For simplicity of operation and 
maintenance, also for a 
ccuracy 


PHOTOVOLT pH Meter Mod. 125 


powered by only 3 ordinary radio batteries 
which give 2000 hours of reliable service 


Complete with electrodes and batteries $145.— 
Write for literature to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


NCE the subject of outstanding A. A. A.S. Symposium Volumes: 


Some Fundamental Aspects of the Cancer Problem, 1937, Out of print. 


MAMMARY TUMORS IN MICE, 1945: 


10 contributors, VIII + 223 pages, 72 X 10¥2, clothbound, double column, illustrated, 
- 50. Cash order price to A.A.A.S. members $3.00 
. Coordinated knowledge r} cancer of the breast in mice. 
. It cannot fail to stimulate interest and further research efforts in one of our most 
fascinating and important biological problems. 
. Prepared by members of the staff of the National Cancer Institute. 


AAAS. Research Conference on Cancer, 1945, Out of print. 


APPROACHES TO TUMOR CHEMOTHERAPY, 1947: 


93 contributors, X +442 pages, 7%X10'%, clothbound, double column, illustrated, 
nana Cash order price to A.A.A.S. members $6.50. 
m . A progress report, addressed largely to future workers. 
- An important and trustworthy reference book. 
. Planned under the auspices of National Cancer Institute, Memorial Hospital of 
New York, Sloan-Kettering Institute for Cancer Research, Lankenau Institute 


of Philadelphia, and others. 


TO: AAAS, 1515 Mass. Ave., N.W. 
Washington 5, D. C. 


Enclosed is $......... Please accept my order for 
( MAMMARY TUMORS in MICE 
(0 APPROACHES to TUMOR: CHEMOTHERAPY 
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Screncr, Vol. 117 


No. 21-43-S \ 
Approx. Doz. Lot 
m gm . 
250 mi 126 gm 2.10 .90 
600 mi 242 gm 2.75 
LOW FORM} mi 586 gm 4.75 .25 
4000 mi 691 gm 5.45 .90 
ARTHUR S. LaPINE and COMPANY pine 6001 S. KNOX AVE., CHICAGO 29, ILL. 
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YOU CAN OBTAIN 


sounce 


ALL THE CHEMICALS NORMALLY 
USED IN THE LABORATORY "leer 


With the recent consolidation of the tion analysis on the label. A technical REAGENT 
organic division of The Matheson Com- grade may have been checked only as to x 
pany and The Coleman and Bell Com- identity . . . while a Reagent Grade 
pany, now, for the first time, one ‘with an analysis may have been subjected INORGANIC 
company supplies AND GUARANTEES to fifteen different tests ... BUT EACH 
a complete line of 3911 reagent inor- JS GUARANTEED TO MEET THE SPE- AND 
utions c i- iological stains in com- 
cata over iologica in mission. 
100 pages will show you that every one We have these chemicals in stock, for CHEMICALS 
of the chemicals in this complete list ‘prompt delivery, at our East Rutherford Lf 
has been tested by one of our analytical and Norwood plants. Matheson, Cole- 
chemists. Where ACS has set up speci- man & Bell chemicals are available STAI NS 
more y chemica or or 
oa ACS analysis or minimum specifica- Norwood offices. SOLUTIONS 


We shall welcome your request for a copy of this new catalog . . . 


Matheson, Coleman & Bell Products are Distributed <a 
By Laboratory Supply Houses throughout the World ua 


berg the organic division of The Matheson Company . 
and . . . The Coleman & Bell Company 


And... as always... 
THE MATHESON CO. 
carries the most diversified 
line available of 
COMPRESSED GASES and 
GAS REGULATORS 


Manufacturing 
Chemists 


EAST RUTHERFORD, NEW JERSEY 
NORWOOD (CINCINNATI), OHIO 
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Cable lasher appears to right of workman. As the cable | 
and supporting strand feed through, the machine ro- 
tates, binding them together with steel lashing wire. 
Meanwhile, a winch hauls the lashed cable into position. 


I; Is a job your telephone company 
faces every day. Thousands of miles 
of cable go up each year—all secured 
to steel strand running from pole to 
pole. The best way to secure cable is 
to lash it to the strand with a spiral 
binding of wire. 

One way to do this is to raise cable 
and strand separately, then lash them 
together by a rotating machine pulled 
along by workmen on the ground. 
This produces a strong, tight support 
for the cable. But each pole has to be 
climbed as many as four times. So 


How would 
you 

hang cable 
...by the 


Bell Laboratories engineers devised 
an easier way. 

Now, lashing can be done on the 
ground so that cable, strand and lash- 
ing wire may be pulled into position 
as a complete assembly. Usually 
workmen need make only two trips 
up each pole. 

For telephone users, the new way 
means that cable can be installed 
faster, while costs are kept down. It 
shows again how work at Bell Tele- 
phone Laboratories improves each 
part of your telephone system. 


Bell Telephone Laboratories 


Improving telephone service for America provides careers for creative men in mechanical engineering 


a As 
a = mile? . 
‘ 
| 


